


\ new 
ion is 
ycerine 
adison 
ey oe 


nique 
eutical 
ration. 

prob- 
lo. 735 
fachine 
Jel phia 
chinery 





me for « Wonder Drugs Change Farming 
iS pro- 
r Co, 
klet is 
its use 


y kinds 


Neutrino Detected 


sientific 
ibed in : : 
astman WA Science Fairs For Teen Agers 
be sold Z 


Strong Focus at Brookhaven 


For the Home Lab: Oxidation II. 
beseiall Cancer Researches Show Progress 
on. sys- The Crystal State 

‘vention 
roup of 


ized as in of Analyzing For All the Elements 
esearch, [awit 


TTS eI = . 


Vulcan’s Assistants 


On the Back Cover: Pure Aluminum 


Chemical Treatments in New Patents 


Book Condensations 
ctory. 
hane ‘i 
ng and u ; Editorial: 
boxes % f How Liberal Your Education? 
Inside Front Cover 


Proudly Presented 


cience 


[EMISTRY 
















































ae thevall Your Cduetiual 


> For THE sTupENT planning a college course the question is not “What course 
should I take?” but rather “What kind of an education do I want?” His prob- 
lem is one of communication with the people with whom he wants to work. 

Technologic information has just hit the man-in-the-street, and he is rebelling 
against learning unfamiliar vocabularies. Pressure is brought to return to “the 
good old days” when everybody knew what education meant. About two gen- 
erations ago this meant the ability to read Latin and Greek, because of the idea 
that all the really great literature had been written in those languages. A long 
struggle was necessary before scholars would admit that anything worth reading 
had been written in a modern tongue. 

A similar protest is taking place against the language of science. Admitting 
that much written in this new language cannot be found elsewhere, the illiter- 
ate in it try to minimize its importance by claiming that those who speak it 
cannot talk to run-of-the-mill human beings. They advocate watered-down col- 
lege courses with all the big words left out. 

The choice here is the same as that of reading in translation or in the original 
language. For the person who does not know the language but wants the gist 
of the subject the translation is necessary. But the student who wants to com- 
municate directly with the scientists in his chosen field will do well to learn 
the language in which scientists record their observations. That language is 
precise where a translation must always be slightly blurred. 

Because the student has learned the language of science he need no more be 
limited by it than the Latin scholar. He has gained, not lost, in the ability to 
communicate with his fellow men. Science is a cultural subject, quite as much 
as any of the arts. In fact, much art is the empirical forerunner of science. Laws 
of optics and perspective were worked out by the great painters of the Renais- 
sance. Novelists of the 19th century foreshadowed Freud. Music can use wave 
mechanics formulas. Thus the scientist gains double enjoyment. Even idle pas- 
times fit into his cultural pattern, for the enormously important laws of chance 
by which he is exploring the atom are the same laws that govern the fall of the 
dice, the runs of cards, the carom of a billiard ball. Let the science student point 
out the richness of his world to his timid colleagues. 
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>» THESE Pics are on a low protein diet with antibiotic added to the ration. 





















Antibiotics are revolutionizing agriculture now as they did medicine. Growth 
stimulants for animals are big business. This is one of many tests of antibiotic 
feeding now in progress at the Beltsville, Md., Experiment Station of the U.S. 


Department of Agriculture. 


Wonder Drugs Change Farming 


by CLareE Cotton 

> THE ANTIBIOTIC wonder drugs, pen- 
icillin, streptomycin, Terramycin, 
Aureomycin and others, are familiar 
to most people as revolutionary de- 
velopments in human medicine. Some 
scientists predict that the drugs will 
be even more revolutionary in agricul- 
tural uses. 

As growth stimulants, antibiotics 
are widely used in animal feeds. It is 
estimated that 13% of the total 1952 
antibiotic production, by weight, was 
fed to animals to promote speedier 
growth. 
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Experiments are continuing in fed 
eral, state and private research labora 
tories to test the use of antibiotics in 
animal feeds. Experts predict an ex- 
panding use of the drugs in animal 
diets. 

The use of the wonder drugs to 
control bacterial plant diseases is the 
latest of the agricultural uses. Halo 
blight of beans and fireblight of apple 
and pear trees will be conquered by 
antibiotic sprays if extensive field tests 
bear out earlier results. 

Fireblight is considered the worst 
single disease of fruit trees. In some 
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areas it has eliminated pear growing 
and seriously limited the varieties of 
applies that may be grown. 


Research on fireblight control with 
antibiotics has been successful in wide- 
ly separated centers. Dr. Robert Good- 
man of the University of Missouri, 
Dr. P. A. Ark of the University of 
California Experiment Station, and 
the Ohio Agricultural Experiment Sta- 
tion have reported success in using 
streptomycin and Terramycin against 
fireblight in apples. 


Dr. J. C. Dunegan of the U. S. De- 
partment of Agriculture was also suc- 
cessful in controlling fireblight of pear 
trees in a small scale field experiment 
in California. 

Chas. Pfizer and Sons, a large anti- 
biotic manufacturing firm, has an- 
nounced that Agrimycin, a commer- 
cial mixture of streptomycin and Ter- 
ramycin, will be distributed in 1954 
to test its power over fireblight on at 
least 100,000 apple and pear trees. 


Work with halo blight of beans has 
centered at the Beltsville, Md., station 
of the Department of Agriculture. 
There Drs. John W. Mitchell and 
William J. Zaumeyer have found that 
streptomycin spray will control the 
disease. 


This is a serious bean disease in 
Maryland, Florida, Michigan, Mon- 
tana, South Dakota, Colorado, Ne- 
braska, Oregon, Wyoming, West Vir- 
ginia and New York. 


Among the important results of this 
research is evidence that streptomycin 
acts systemically in bean plants. This 
means the antibiotic gets into the 
plant’s circulation system and is 
carried to the point of infection. 
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Use of antibiotics against common 
blight of beans, a tougher disease, has 
not yet been successful, Dr. Mitchell 
said. 

The future use of antibiotics against 
plant diseases is limited to bacterial 
diseases. Unfortunately, other serious 
plant diseases are caused by virus and 
fungus infection. Any reduction in 
the nation’s annual loss to plant dis- 
eases, however, will be welcomed by 


farmers. 


Much more debatable is the future 
of antibiotics in food preservation. In 
addition to research problems in this 
held, the Food and Drug Administra- 
tion of the federal government has 
taken a stand against the addition of 
antibiotics to foods which are to be 
eaten by humans. 


There is no evidence that the Food 
and Drug Administration will change 
this stand until definite proof has 
been given that food preservation with 
antibiotics does not harm consumers. 


Research, however, is continuing. 
Dr. Wilson L. Smith at the Beltsville 
station has established that a spray of 
one-tenth of one per cent of strepto- 
mycin will increase the shelf life of 
packaged spinach by at least one day. 


Rot decay of packaged green vege- 
tables is an important economic prob- 
lem. The rotting is caused by bacteria. 


The use of antibiotics in long-term 
food preservation is also the object 
of much research. Here efforts center 
on completely killing a bacteria genus 
called Clostridia which produces ex- 
tremely dangerous poisons. The best 
known of these is Clostridia botuli- 
num which causes botulism in hu- 
mans. 
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These organisms thrive in the ab- 
sence of air. Sealed tin cans provide 
the ideal environment for their de- 
velopment. Extremely high tempera- 
tures are used in commercial f 
processing to kill these organisms. 


food 


have been given in this field. One 
complicating factor is the heat-resistant 
spore form produced by the bacteria. 
These spore forms may also be resis- 
tant to the antibiotics. 


Application of antibiotics to this 
held appears to be somewhat distant 
awaiting the solution of difficult re- 
search problems and establishment of 
public health safeguards. 


The best known of the non-medical 
uses of antibiotics is in animal feed. 
In 1950 reports began to appear in- 
dicating that antibiotics could stimu- 
late the growth of animals. In the few 
years since then the addition of anti- 
biotics to animal feeds has become a 
big business. 


The exact manner in which the 
drugs stimulate growth is under in- 
tensive investigation in many univer- 
sity and experiment station labora- 
tories. Most authorities agree that anti- 
biotics stimulate growth by suppress- 
ing harmful bacteria in the intestines 
or by aiding the animal in the use of 
its food. 


Much concentrated study is now be- 
ing devoted to the problem of stimu- 


lating plant growth with antibiotics. 
Dr. Mitchell has found that some 
plants are extremely sensitive to even 
small quantities of antibiotics. 


Chloromycetin in particular was 
deadly to many plants in his experi- 
ments. In others there is no noticeable 
effect on plant growth by the anti- 
biotics. 

Dr. Mitchell said that “right now 
everybody is working on this” and 
predicted that some means of con- 
trolling and stimulating plant growth 
might come out of the research. 


Unfortunately for the farmer, the 
scientists have already found that bac- 
teria in plants are like bacteria in hu- 
mans in one respect — they can build 
up immunity to an antibiotic. In the 
laboratories at Beltsville, a bacteria 
strain resistant to the antibiotics has 
been developed. 

No information has yet been re- 
ceived from field tests on the ability 
of bacteria in their natural surround- 
ings to build immunity. 


Every indication now is that these 
non-medical uses of the wonder drugs 
will be greatly extended by research 
and development. In 1952 antibiotic 
sales amounted to about $267,000,000 
and the capital invested in the indus- 
try was estimated at $200,000,000. 

In 1953 there was an impressive in- 
crease in antibiotic feed supplements 
for animals, and the use of the drugs 
on plants is just starting. 


More than 100,000 species of molds are known, and they are 
so widely distributed that there is barely a spot on earth without 


some of them. 


In Cuba, a new fiber crop, kenaf, has been established, assuring 
a Western Hemisphere supply of a jute-like soft fiber, for manu- 
facture of bagging and other purposes. 
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Ghost Particle 
Found at Last 


Neutrino Detected 


> Tue atomic ghost particle has been 
trapped and proved to exist. The 
strange neutrino, needed for years to 
preserve subatomic balance, has at last 
been detected. 

Drs. F. Reines and C. L. 
Jr., of the AEC’s Los Alamos Scien- 
tic Laboratory, reported to the 
American Physical Society, at its re- 
cent meeting in New York, physical 
authentication of this strange sort of 
particle. 

It was one of the most difficult 
searches for atomic particles ever un- 
dertaken. To find evidence for the 
neutrino, a particle so small as to have 
practically no mass and no electrical 
charge, the physicists used a scintilla- 
tion counter that contained 75 gallons 
of liquid. It was thousands of times 
more sensitive than any other device 
to reactions caused by neutrinos. It 
was exposed to the intense bombard- 
ment of radiation from one of the 
AEC giant atomic reactors. 


Cowan 


The chase of the neutrino began 
about 20 years ago when there was 
worked out what would happen when 
a neutron changed into a proton and 
an electron. 

These three particles are the most 
important of the fundamental par- 
ticles of matter. They are in the mat- 
ter of atoms. Atoms are the funda- 
mental stuff of everything. Neutrons 
are particles without electrical charge 
and are famous for triggering the 
atomic bomb. Protons are the nuclei 
of hydrogen atoms, the simplest 
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known. Electrons can be thought of 
as particles of electricity. 

In addition to mass and charge, 
these particles also have what is 
known as spin or angular momentum 
which arises out of complex but fruit- 
ful theory. The spin has to be con- 
served and that brought in the neu- 
trino, which is Italian for small neu- 
tral one. Almost all this little particle 
has is spin. It balances out this atomic 
act, so-called beta disintegration, so 
important in so many atomic trans- 
formations. 

The neutrino is so very small that 
scientists have often despaired of ever 
catching it free and away from its 
point of origin. 

Calculations show that if a neutrino 
got started at the beginning of the 
universe, billions of years ago, it might 
still be going. It is that small. 

It took a very large trap and a very 
large number of neutrinos to give any 
chance of detection. The trap was a 
great tank with chemical liquids, in- 
cluding cadmium compounds, that 
would promote the reaction in which 
neutrinos play such a small but bal- 
ancing part. Only when things hap- 
pened in just the way to affect proper- 
ly three counters did the trap record 
a score. 

The test consisted of taking score 
when the reactor was producing an 
immense radiation blast and when it 
was shut down. Because the score was 
significantly higher when the reactor 
was running and neutrinos abounded, 


CHEMISTRY 








sht of 


harge, 
hat is 
entum 
t fruit- 
€ con- 
e neu- 
ll neu- 
yarticle 
atomic 
ion, so 
trans- 


all that 
of ever 
‘om its 


eutrino 
of the 
t might 


1 a very 
rive any 
) was a 
1ids, in- 
ds, that 
n which 
but bal- 
igs hap- 
_ proper- 
p record 


ng score 
icing an 
when it 
core was 
e reactor 
younded, 


1EMISTRY 





the physicists are confident that in 
this way they have “seen” the elusive 
neutrino. 

Project Poltergeist, as Drs. Reines 
and Cowan nicknamed it, is to at- 
tempt to get still more evidence of the 
neutrino in the next year, with new 
and better apparatus. Meanwhile the 
textbooks that now say that the neu- 
trino has never been detected will have 
to be reyised. The noisy spirit among 
sub-atomic particles, the poltergeist of 
modern physics, has been caught. 


Particles Given New Names 


> A RE-CHRISTENING of fundamental 
particles of matter and a plan for 
naming new ones still to be discovered 
has been worked out by international 
agreement. 

A new designation, Ayperon, has 
been suggested for particles interme- 
diate in mass between that of the neu- 
tron (particle that triggers fission in 
the atomic bomb) and the deuteron 
(nucleus of heavy hydrogen or deu- 
terium ). 

The new alignment of symbols was 
made necessary by the large number 
of new particles discovered in recent 
years in cosmic ray collisions. There 
are now about two dozen so-called 
fundamental particles recognized. 
Some of them exist for only a fleeting 
fraction of a second. 

The nomenclature got so confused 
that when experts gathered for an 
international cosmic ray conference at 
Bagneres de Bigorre in the French 
Pyrenees last year, a group worked 
out the new symbols and is now an- 
nouncing them in various scientific 
journals. 


- 


Americans in the group include: 
Dr. B. Rossi of the Massachusetts In- 
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stitute of Technology, Dr. C. D. 
Anderson of the California Institute 
of Technology, Dr. W. R. Thompson 
of Indiana University and Dr. B. 
Peters, now in Bombay, India. 


Groups of particles are labeled with 
ordinary capital letters. Greek letters 
are used to designate specific particles, 
except that the old familiar p for pro- 
ton, hydrogen nucleus, and n for neu- 
tron are retained, 


Among the light mesons or L- 
mesons are the most assuredly known 
mesons, called pi and mu. Among the 
heavy mesons are: Tau-meson which 
decays into three pi-mesons. Kappa- 
meson which breaks down into a mu- 
meson and two neutral particles whose 
natures are still unknown. Chi-meson 
which decays into a pi-meson and a 
neutral particle of unknown nature. 
Theta (with O superscript) meson, 
which previously was known various- 
ly as v or V with O superscript and 
subscripts 2 and 4. 


The hyperons are designated by 
Greek capital lambda, with super- 
scripts of O to show its neutral nature 
or plus to show positiveness. These 
have been called V particles, from the 
kind of track they make in photo- 
graphic emulsions where they are dis- 
covered. 

Then the physicists have decided to 
call a V-event the decay in flight of a 
K-meson or Y-particle. An S-event is 
decay at rest. 

While the re-christening brings a 
little more simplicity for the special- 
ists, the whole situation is still very 
complex, compared with what used 
to be imagined when the only atomic 
particles really recognized were the 
electron, proton and neutron. 
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Some of the particles are known 
from only a few examples discovered 
in cosmic rays. The giant atomic ac- 
celerators, like the $20,000,000 ma- 
chine generating 25 billion-electron- 
volt particles which will be operating 
at Brookhaven National Laboratory 
about five years from now, will dupli- 
cate immense cosmic energies and 
produce the rare particles plentifully. 
New ones will be discovered. 

The stake of mankind in such re- 
search is understanding the ultimate 
nature of matter on the subatomic 
level. Considering that the whole 
atomic energy development has come 
out of atomic physics, the probing of 
these particles is one of the prime 
human endeavors. 


Double Atomic Birth 


> Discovery of an artificial “twin” 
birth process of still puzzling particles 
within the atom was announced as 
the result of about eight months of 
operation of the giant cosmotron of 
the Brookhaven National Laboratory 
on Long Island. 

Dr. R. P. Shutt told the American 
Physical Society that it is now known 
that two particles, the relatively heavy 
hyperon and the lighter K particle, 
appear together when a proton 
smashes into a negative pi meson. 

Heretofore, when the production of 
these very short lived particles was 


New 
> Reports of scientific discoveries in 
physics will be forecast in a new pub- 
lication of the Physical Society, Bri- 
tain’s organization of physics. Each 
month a booklet containing abstracts 
of forthcoming papers is issued. Re- 
prints of the papers can also be se- 
cured upon special order. 
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known only from cosmic rays, physi- 
cists were troubled by their lifetime, 
that they considered too long, even 
though it was only one ten-billionth 
of a second. The actual length of 
existence of the particles is made 
plausible by the production of the two 
particles in the same act. 


Immense energies of the particles 
accelerated in the made 
possible the artificial duplication of 
what the cosmic rays can do. The 
protons within the giant machine had 
energies of two and a half billion elec 
tron volts, while the pi meson was 
rated at one and a half: billion electron 
volts. 


cosmotron 


Only several hundred K_ particles 
have ever been discovered in cosmic 
rays and they have never been found 
in pairs. The artificial production was 
detected by photographs of the tracks 
of the particles produced in a cloud 
chamber. 


The K meson is 900 to 1,400 times 
the mass of the electron and the hy- 
peron is 2,200 electron masses. 


Such exploration of the constitution 
of matter and radiation is at the fore 
front of man’s attack on the hidden 
mysteries of the atom. There is always 
the hope that some such new atomic 
discoveries will eventually be put to 
practical use. 


British Publication in Physics 


This new technique supplements 
the time-honored Proceedings which 
appear monthly in two sections, one 
devoted to original papers on nuclear, 
atomic and molecular physics, and the 
other to original papers on materials 
and other phenomena. 
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Astronomers Study Matter 
In Interstellar Space 


Chemistry of Cosmic Dust 


THE TREMENDOUs rushing of gas 
and dust in interstellar space is due to 
1 rocket-like ejection of material from 
around very hot stars. 

Dr. Lyman Spitzer Jr., director of 
the Princeton University Observatory, 
N. J., presented this theory in the 
seventh Henry Norris Russell lecture 
at the American Astronomical Society 
meeting in Nashville, Tenn. Expan- 
sion of “hot spots” in regions around 
very hot stars, he said, may result in 
the turbulent velocities of the vast, 
interstellar clouds of gas and dust. 


He explained what he called the 
“natural rocket” effect this way: 

\ dense cloud of neutral hydrogen 
constitutes a natural rocket when 
placed near a luminous star of high 
surface temperature. The stellar radia- 
tion heats up the cloud, on the side 
facing the star, to about 10,000 de- 
grees (absolute). 

The heated material expands, and 
shoots away from the cloud; since 
only one side is heated, the gas will 
stream away predominantly in one 


direction, towards the hot star. The 
recoil from this stream of gas will 


then accelerate the remainder of the 
cloud away from the star. 


Stars May Throw Off Rays 


> THE POWERFUL cosmic rays contin- 
uously bombarding the earth from 
space may be material thrown off 
from rotating stars with strong mag- 
netic fields, Dr. Armin J. Deutsch of 
Mount Wilson and Palomar Observa- 
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tories suggested to the American As- 
tronomical Society. 

Such stars, known to astronomers 
as spectral class A, are about 100 times 
as luminous as the sun, and have a 
mass two or three times that of the 
sun, 


Dr. Deutsch’s theory is that if an 
atom of interstellar hydrogen came 


very close to such a star, as close as 
ten times the radius of the star itself, 
the light energy of the star could split 
the hydrogen atom into the electron 
and proton of which it is composed. 


of the star’s strong mag- 
netic and electric fields, the two par- 
ticles, in just six seconds after their 
separation, would pick up energies of 
over 1,000,000,000 volts by moving a 
distance of one stellar radius along 
the star’s lines of force. 


Because 


Some of these energetic particles, 
Dr. Deutsch believes, might move out 
into space, where they would be fur- 
ther speeded up to become the power- 
ful cosmic rays. 


Intergalactic Space 

> Detection of matter in the incon- 
ceivably vast spaces between the galax- 
ies, the largest building blocks of the 
universe, lies been suggested by Dr. 
A. E. Whitford of the University of 
Wisconsin. 

One way to spot such matter w ould 
be to find a calcium line in the light 
from galaxies, Dr. Whitford told the 
American Astronomical Society’s clos- 
ing session. 
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Thirty years ago, astronomers were 
divided as to whether or not there is 
any matter in the spaces between the 
stars of our own Milky Way galaxy. 
Since then, however, they have found 
plenty of evidence not only that such 
matter is present, but that it may be 
the source of material for the forma- 
tion of stars themselves. 


Now, astronomers are divided as to 
whether or not intergalactic space, ex- 
tending for millions of light-years be- 
tween neighboring galaxies, is or is 
not completely devoid of matter. Such 
matter, Dr. Whitford suggested, 
might be detected by a calcium line in 
the light from other galaxies. The 
calcium line would be caused by the 
absorption of light of certain wave- 
lengths in the invisible ultraviolet by 
atoms of ionized calcium. 

Just such absorption lines in the 
light from stars in our own Milky 
Way galaxy first led to the discovery 
that there is interstellar matter in 
space. 

However, although thousands of 
special photographs of other galaxies 


_ have been made, chiefly with the 100- 


inch and 200-inch telescopes, no inter- 
galactic calcium lines have yet been 
detected. This appears to indicate that 
any matter in the spaces between 
galaxies is extremely rarefied. 
Another possible method of spot- 
ting intergalactic matter, Dr. Whit- 
ford suggested, is the radiation of 
radio energy by intergalactic hydrogen 
at wavelength 21 centimeters. This 
perhaps could be observed against the 
“hot” background of another galaxy, 
such as the Andromeda nebula, if 
there were a very rarefied gas in the 
intervening space. 
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Jupiter’s Atmosphere 


> Jupirer’s atmosphere is made up 
largely of hydrogen and helium, not 
methane and ammonia as was previ- 
ously thought, the Carnegie Institu- 
tion of Washington’s annual report 
reveals, 

Dr. William A. Baum of the Mount 
Wilson and Palomar Observatories 
and Dr. A. D. Code of the Washburn 
Observatory, Madison, Wis., have ob- 
tained the first direct observational 
evidence concerning what gases com- 
pose Jupiter’s atmosphere. These are 
hydrogen and helium, they found 
from light curves of the gases compos- 
ing the outer layers of Jupiter’s atmos- 
phere. The heavier gases, such as 
nitrogen and oxygen, that make up 
the earth’s atmosphere are therefore 
believed to be almost absent on 
Jupiter. 

Drs. Baum and Code made their 
observations when Jupiter eclipsed a 
bright star, Sigma Arietis, noting the 
rate at which light from the star was 
dimmed, then finally extinguished by 
the planet. To catch the star’s disap- 
pearance with the 60-inch telescope, 
they used a photomultiplier, a sensi- 
tive instrument that steps up the star’s 
faint light to record it electrically. 

Drs. Edison Pettit and Robert S. 
Richardson, also of the Mount Wilson 
and Palomar Observatories, took mo- 
tion pictures of the star’s eclipse at the 
same time. They found remarkable 
variations in the brightness of the star 
about 50 seconds before it finally dis- 
appeared. These were due, they be- 
lieve, to turbulence in Jupiter’s atmos- 
phere. Such marked fluctuations were 
also found with the photomultiplier. 

The dimming and gradual disap- 
pearance were caused by the spreading 
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of the star’s light as it was refracted 
by gases in Jupiter’s outer atmosphere. 
dense atmosphere would have 
caused the starlight to dim rather 
rapidly, but the actual observations 
showed that it faded out gradually. 

The figure of 3.3 for the mean 
molecular weight of Jupiter’s atmos- 
phere agrees substantially with an 
estimate based on a study of Uranus 
and Neptune which showed that 
helium is about three times more 
abundant than hydrogen on _ those 
planets. If Jupiter had the same ratio, 
its mean molecular weight would be 
an estimated 3.5. 

The findings of the two astrono- 
mers, at the present time, can be no 
more specific than that helium and 
hydrogen account for most of Jupiter’s 
atmosphere. They do not indicate how 
much of each gas is present or what 
other elements may exist there. 
Shooting Stars 
> THE which streak 
across the sky may have been born in 


a giant cosmic collision 100,000,000 
years ago. 


“SHOOTING STARS” 


In a symposium at Boston, the 
American Association for the Ad- 
vancement of Science was told that 
two asteroids may have collided while 
circling the sun as the earth does. 

Dr. Harold C. Urey, University of 
Chicago Nobel Prize Winner, report- 
ed that the asteroids may have been 
formed four and a half billion years 
ago, according to the new doubled 
time scale. This is about the period 
when the solar system itself was form- 
ed. The asteroid was formed when 
black, soft, water-containing cosmic 
objects merged into large and small 
planets. 
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The planets heated, melted and 
later solidified. Then one asteroid 
plowed into another of about the same 
size, breaking it up and scattering the 
debris. 

Dr. F. A. Paneth of the University 
of Durham, England, and Dr. S. F. 
Singer, University of Maryland, re- 
ported that the time at which meteor- 
ites were formed can be determined 
by studying the helium content of the 
meteorite. When the molten cosmic 
mass solidified, the uranium it con- 
tained was decaying. This was pro- 
ducing lead and helium. But when 
the meteorite was sent hurtling into 
space by the big collision, cosmic rays 
acted upon the meteorite’s iron, pro- 
ducing a measurable helium isotope. 

By comparing the helium isotope 
with the uranium-born helium, scien- 
tists have determined that meteorites 
are not as old as generally supposed. 
“Old” meteorites, previously thought 
to be billions of years old, actually are 


about 100,000, 000 years old. 


Two New Radio “Stars” 

> Discovery of two new radio “stars” 
in our galaxy was reported to the 
American Association for the Ad- 
vancement of Science meeting by Fred 
T. Haddock of the Naval Research 
Laboratory, Washington, D. C. 

The measurements, the first success- 
ful at the very short wavelength of 
nine centimeters, were made at the 
laboratory with the 600-inch radio 
telescope, a huge metal saucer aimed 
at the heavens. Nine centimeters is 
about four inches, compared to wave- 
lengths of about 1,000 feet for fre- 
quencies in the middle of the standard 
broadcast band. 


One of the new radio sources, de- 
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scribed by Mr. Haddock as a “neb- 
ula,” is in the Great Nebula of Orion, 
a familiar winter constellation now 
visible in the southeastern sky. There 
are three stars in a row that form the 
sword of Orion, the warrior, and the 
Great Nebula’s place is marked by 
the middle star of the three. The 
Great Nebula in Orion is the biggest 
and brightest of the nebulae :in the 
heavens. 


The other radio nebula discovered 
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> “Unperstanp he’s a big man in atomic energy!” 





by Mr. Haddock and his co-workers, 
including Cornell H. Mayer and Rus- | 
sell M. Sloanaker Jr., is the “Swan” | 


nebula, not to be confused with the 
constellation, Cygnus, the swan. 

All of the objects so far spotted at 
the nine centimeter, or 3200 mega- 
cycle, range have been identified with 
visible objects, but the only two new 
sources so far discovered at this short 
wavelength are the Orion and Swan 
nebulae. 
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Atomic Engineering Problems in 


Application of Nuclear Fission 


Atomic Energy Depends on Research 


by Henry De Wo rr SmytH 


Member United States Atomic Energy Commission 


Extract from an address, “The 
Future of Research and Develop- 
ment,” made to the National Alumni 
Association of Princeton University. 
> THE PRINCIPLE of energy released by 
nuclear fission was unknown before 
1939 and was discovered in connection 
with completely abstract researches on 
the nature of atomic structure. There 
was no practical experience which 
could be combined with this scientific 
discovery because nuclear reactions do 
not occur on the earth’s surface 
noticeable degree. 


in 


The layman might suppose that 
only the central idea was novel and 
that putting it to work was a job for 
men with practical experience. This 
was partly true, but not so much as 
you might think. Let me talk about 
some of the practical problems of 
building a plant such as the one at 
Hanford, Washington. Let me take 
two illustrations, both of which would 
appear to be familiar problems from 
the engineering point of view. The 
process of nuclear fission which was to 
ocur on a large scale in the Hanford 
reactors releases enormous amounts of 
heat. This heat had to be removed 
from the reactor in some way. Cer- 
tainly, the design and construction of 
a cooling system appears to be a 
straightforward engineering problem. 
As it turned out at Hanford the new 
requirements imposed on such a cool- 
ing system by the nature of the nu- 
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clear processes going on in the reactors 
required extensive modifications of the 
normal technology for cooling systems. 
Neither copper, nor iron, nor lead, nor 
stainless steel piping could be used. 
The presence of any one of these ma- 
terials in the reactor would prevent 
the reactor from working. From the 
nuclear physics point of view zircon- 
ium or beryllium would have been 
ideal. Neither zirconium nor beryl- 
lium piping existed, nor was it possi- 
ble to develop it for use on the scale 
that was required. It turned out that 
aluminum could be used but that the 
aluminum pipes had to be thin. Not 
very much was known about the cor- 
rosion of aluminum when hot water 
was running through it, and nothing 
was known about the effects of the 
nuclear radiation on aluminum. Con 
sequently, before the plant could be 
designed and built it was necessary to 
make many tests on properties of alu 
minum piping. 


The chemical plant was to process 
large amounts of uranium and to re- 
move from it minute quantities of 
plutonium. Uranium had been known 
for many years but had never been 
produced in quantity before nor proc 
essed chemically on any major scale. 
Plutonium was a totally unknown 
chemical element first discovered in 
1939. Furthermore, materials to be 


processed in the plant were highly 
radioactive and, therefore, the whole 
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plant had to be designed for remote 
control to protect the operating per- 
sonnel. And it had to be further rec- 
ognized that the presence of radio- 
active radiations might affect chemical 
processes just as the presence of simi- 
lar irradiations affected the corrosion 
of aluminum. 


Evidently the solution of both of 
these problems and a host of others 
that were present required the cooper- 
ation of engineers with practical ex- 
perience and scientists who were fa- 
miliar at least on a laboratory scale 
with the new effects that were in- 
volved. 

In general, the use of atomic energy 
in weapons or in reactors involves un- 
familiar materials working under en- 
tirely new conditions like radiation 
helds or under extremes of pressure, 
temperature, and so on. There is no 
practical experience to draw on. 

There are many other industrial 
fields where similar conditions prevail 
today even if there is a background of 
continuous evolution from an origin 
in common every-day experience. 
Most of the great industrial develop- 
ments of the nineteenth century had 
their origin in an inventor’s work- 
shop. The corresponding develop- 
ments of the last thirty years have 
usually come from scientific labora- 
tories. 


The Effect of Two World Wars 


This increasing dependence of in- 
dustrial technology on scientific re- 
search is largely the result of the 
natural trend of industry and the 
growth of a large body of scientific 
knowledge. But the trend has certain- 
ly been accelerated by the political 
history of the last forty years. Even 
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World War I showed how quickly 
scientific results could be put to prac- 
tical use if the motivation was strong 
enough and cost was a secondary con- 
sideration. In 1917 and 1918 a large 
amount of research and development 
work was carried out at government 
expense in such fields as chemical war- 
fare, communications, and aviation. 


Between the two world wars such 
Government supported scientific work 
for military purposes dwindled greatly 
but did not entirely stop. Some of it 
was diverted to civilian aims or to 
problems that had both civilian and 
military interest. 


Even before our formal entry into 
World War II, we began to build up 
Government supported scientific re- 
search on military problems. The 
great sums and great effort put on the 
development of radar, proximity fuses, 
and atomic bombs, as well as more 
prosaic devices were major factors in 
winning the war. Some of this effort 
particularly in the field of atomic en- 
ergy continued after the victories of 
1945. In the last three years our in- 
creasing concern for the defense of 
the Western World has again in- 
creased the support given to research 
and development until the expendi- 
tures have reached the large totals | 
have cited. 

Evidently war and fears of war have 
accelerated the pace at which new 
products and processes have been de- 
veloped and have led the Federal Gov- 
ernment to intervene on a scale that 
could not have been anticipated forty 
years ago. 


Regardless of the causes of the 
closer association between industry 
and science, I believe that the value of 
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this association has been so clearly 
demonstrated for both the Govern- 
ment and private enterprise that it 
will continue. 


Questions for the Future 


If we assume that scientific methods 
and scientific data are going to per- 
whole industrial scheme 
more and more—that pre-eminence in 
scientific and technical research is go- 
ing to be more important to the wel- 
fare of the nation both in the arts of 
peace and in the technology of war— 
then we must face certain basic ques- 
tions, which |] = mentioned earlier: 
Who is going to do this research? 
Where is it oe to be done? Who is 
going to pay for it? If a large share of 
the cost is to be borne by the Federal 
Government, how are the fruits of the 
work to be made available to our pri- 
vate enterprise system? 


meate our 


Obviously the research work is go- 
ing to be done by the scientists and 
engineers of the country. The first 
point that arises is the probable short- 
age of people with this training be- 
cause we evidently need men not only 
to do research and development but to 
understand it sufficiently to make full 
use of it and to appreciate its effects on 
industry and on the technology of war. 

I shall not go into the question of 
oe the number of competent people 
might be increased. I am going to as- 
sume that in some way that will be 
taken care of and devote myself to 
some of the other problems involved. 


At present the sort of research | 
have in mind is divided among four 
kinds of institutions. They are: uni- 
versities, industrial Iaboratories, Gov- 
ernment laboratories, and laboratories 
of independent foundations. (This last 
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category is very small.) I believe the 
three principal types of laboratories— 
university, industrial, and Govern- 
ment—will continue to exist, and in 
fact, will probably multiply. Though 
their functions are now overlapping 
and probably should continue to be so, 
it is possible to differentiate the areas 
in which each of them should concen 
trate their efforts. 


University Laboratories 


It is generally conceded that univer- 
sities are the best places in which to 
do basic research—research which 
aimed at discovering more and more 
about the laws of nature regardless of 
the possible utility of these discoveries. 
This country has been relatively weak 
in this field in the past and has de 
pended largely on Europe for discov- 
eries in basic science. Consequently, 
both the weakening of science in 
Europe and the increasing importance 
of basic research to industrial develop- 
ment suggest a very much more in 


tense effort in this country in this 
field. 
During the war, it was demon- 


strated that universities were excellent 
places to carry on applied science 
aimed rather directly at devices of 
military usefulness. Much work of this 
kind has continued since 1945 and 
particularly since the outbreak of the 
war in Korea. I doubt whether it is 
desirable in the long run that scien- 
tific departments of universities should 
do very much of this type of work. 
Probably the successes of the war 
period were the results of university 
scientists turning to problems of ap- 
plied science with great determination 
and also with freshness of mind. For 
the long pull, I think the scientific de- 
partments of the universities should 
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confine themselves very 
basic science. 


largely to 


In what I have just said, I have been 
careful to specify scientific depart- 
ments of the universities. The func- 
tion of the engineering departments is 
somewhat different. Probably they 
should not normally devote their ef- 
forts to the development of specific 
machines or processes. To my mind, 
the work that is going on at the For- 
restal Research Center is very much 
the kind research that should be 
carried on in engineering departments. 
The problems they are working on 
are not specific engines or planes, but 
are in areas which will clearly be 
helpful in the future design of engines 
and planes. The choice of research 
problems is not as completely free as it 
should be in the science departments. 
Problems are chosen with ultimate 
utility in mind, but areas of inquiry 
are chosen rather than specific appli- 
cations. For example, work may be 
done on problems of combustion at 
high temperatures or on the proper 
ties of metal at high temperatures 
knowing full well that information 
obtained in these areas will be useful 
to the builders of jet engines even 
though no particular jet engine may 
be in view. Apart trom motivation 
there is little difference in nature be 
tween this modern engineering re 
search and basic science. 


Industrial Laboratories 


In industrial laboratories the nature 
of the work to be undertaken natur- 
ally varies enormously with the com- 
plexity of the interests of the company 
which supports it. A small company 
manufacturing a limited number of 
products would probably confine its 
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research to the testing and improve- 
ment of those products. A company 
with a great diversity of interests and 
variety of products might on the other 
hand support research in general areas 
very much of the kind I have sug- 
gested as appropriate for university 
engineering laboratories. This has cer- 
tainly been the case in several of our 
large industrial laboratories. In fact, 
some of the men in our largest indus- 
trial laboratories have contributed con- 
spicuously to basic scientific research, 
yet I think it is clear that the bulk of 
the work, like that of the RCA labora- 
tory here at Princeton, is either in 
general areas of interest to the com- 
pany or on specific products which 
need improvement. 


Government Laboratories 


There remain Government labora- 
tories of which at present there is a 
great variety. The ones that have the 
simplest objectives and are most clear- 
ly differentiated from industrial or 
university laboratories are those of the 
Armed Services. If we take four ex- 
amples—the Naval Research Labora- 
tory and the Naval Ordnance Labora- 
tory in Washington, the Ballistics Re- 
search Laboratory at Aberdeen, and 
the Signal Corps Engineering Labora- 
tories at Fort Monmouth—we see that 
a considerable variety of interest is 
covered but that a'l the work is prop 
erly directed to the general objective 
of improving the tools of war. How- 
ever, the art of war has now become 
so complex that the range of problems 
covered in these laboratories is very 
wide and in many cases overlaps the 
interests of industrial or even univer- 
sity laboratories. 

The Bureau of Standards is one of 
the oldest of the Government labora- 
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tories and serves a very special pur- 
pose. Its principal function is that 
implied by the name—to maintain 
standards of measurement of all kinds. 
These include not only obvious things 
like length, weight, and temperature, 
but also such things as standard- 
strength sources of radioactivity. These 
are very important responsibilities and 


clearly belong a Government lab 


oratory. Associated with them are a 
variety of interesting scientific prob 
lems and testing problems. 

The laboratories of the National 


Advisory Committee for Aeronautics 
are a noteworthy example of Govern- 
ment supported laboratories which 
work on problems that are of interest 
both to the civil aviation industry and 
to the Air Force. Since it is hard to 
say to what degree the aviation indus- 
try is really private industry, it is even 
more difficult to say to what degree 
the funds used for research work i 

the NACA laboratories are going to 
the support of private industrial en- 
terprise. 


The four major laboratories of the 
Atomic Energy Commission cover a 
variety of activities. Their nature 
arises from the monopolistic character 
of the whole atomic energy industry. 
These laboratories are, indeed, the re- 
search centers for an entire industry— 
one of the largest in this country—and 
one which exemplifies vividly the im- 
mediate application of scientific re- 
search. The atomic energy enterprise 
is so new and works in such unfamil- 
iar territory that research is of the 
utmost importance to it and must re- 
main so for some time. A large share 
of what is done in AEC laboratories is 
of industrial or semi-industrial kind. 
We in the Atomic Energy Commis- 
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sion have recognized that universities 
are probably the best places for our 
basic scientific research, and we sup- 
port such research extensively. 

The Atomic Energy Commission 
sponsors basic scientific research in its 
own laboratories in cases where the 
research is closely related to the tech- 
nical problems, or in cases where the 
required equipment is so large or so 
expensive that it cannot be properly 
done in a university laboratory. Our 
Commission laboratory at Brookhaven 
is perhaps the clearest example of 
basic research outside universities. At 
Brookhaven, the Atomic Energy Com- 
mission has set up a large laboratory 
with equipment so expensive both to 
build and to operate that it would 
hardly be appropriate on a university 
campus; yet, the work done at Brook- 
haven is largely basic scientific re- 
search. Brookhaven is operated by an 
association of nine eastern universities 
of which Princeton is one, as you 
know. So far it has proved a produc- 
tive though sometimes uneasy mar- 
riage of Government funds and uni- 
versity research spirit. 


Financial Support of 
Modern Research 


This brings us to the question of 
the cost of research. I have said that 
basic scientific research should be done 
in university laboratories. Unfortu- 
nately the cost of basic scientific re- 
search has gone up enormously in the 
past twenty years. The incomes of our 
great universities, notoriously inade- 
quate for the jobs they undertake, 
have not gone up correspondingly. 
This has meant that either the work 
had to be shifted out of the universi- 
ties or the universities had to receive 
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outside financial support. Both courses 
have been followed to some extent, but 
the greater emphasis has been on sup- 
port of research in universities by the 
Government or by private industry. 


Obviously, all this outpouring of 
money for research and development 
is primarily the result of the war. 
Should so large an expenditure con- 
tinue? I believe it is justified in terms 
of the trends I have tried to explain, 
because I am sure we are only begin- 
ning to see what richness is uncovered 
by the application of science and scién- 
tific methods. The second question is 
whether so large a portion of this ex- 
pense should be borne by the Federal 
Government. As long as so much of 
the effort is directed at increasing our 
military strength, there can be little 
doubt that the Federal Government 
should pay the bill. In terms of our 
hopes of a peaceful world the question 
is more difficult to answer. Clearly the 
applied research aimed directly at in- 
creasing the profits of a particular 
company should be paid for by that 
company. At the other extreme, basic 
research in the universities should 
ideally be paid for by the universities, 
but practically we are very well aware 
of the fact that they are at present 
unable to do so. Nor does it seem to 
me very satisfactory to have them en- 
tirely dependent on contributions from 
private industry. Either Government 
support or support by industry brings 
with it many dangers, such as irra- 
tional and unexpected budgetary cuts 
or crippling interference of direction 
and control. In a Utopian, stable per- 
iod of peace, one might hope that the 
universities would become capable of 
paying for this kind of work them- 
selves. Until that time, we must do 
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our best to preserve the spirit of teach. 


ing and free inquiry which makes | 


universities the best places for basic 
research and to work for as much 
enlightenment as possible in the grant- 
ing and administration of funds for 
their work. 


There will surely remain such areas 
as the work of the Bureau of Stan- 
dards as proper Federal functions. 
There probably will also remain areas 
of applied research which are too spec- 
ulative for private industry, too expen- 
sive for universities, and yet too poten- 
tially valuable to be neglected. 


Perhaps the work of the NACA is 
an example of this type, or some of 


the work that the Bureau of Mines | 


does in developing new metals or new 
ways of processing raw materials, but 
the most striking example, I think, is 
the development of nuclear power. 


Transfer from Federal to 
Private Support: Atomic Power 
The atomic energy enterprise fo- 
cuses sharply the question of how the 
fruits of Federally supported research 
and development are to be absorbed 
into our private enterprise system. 
This is not an entirely new question 
since it has certainly been met in the 
activities of various Federal bureaus 
concerned with agriculture, forestry, 
fisheries, and the like, as well as in the 
NACA and Bureau of Mines work 
cited above. But the question is new 
in degree because of novelty, magni- 
tude and secrecy of the atomic energy 
enterprise. The way in which this de- 
velopment is handled may be a pat- 
tern for the future. Let me examine 
briefly the present and future relations 
between Government and private in- 
dustry in the atomic energy field. 
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Born of a war-time need, the atomic 
energy industry has great possibilities 
for peacetime For this reason, 
you have heard a great deal recently 
about turning it over to private enter- 
prise. The Commission has been 
studying this possibility for several 
years. It is not entirely simple. I must 
remind you that the work is now car- 
ried on by private companies. Of the 
145,000 people now working in the 
atomic energy industry a little less 
than 7,000 are direct Government em- 
ployees. The rest are the employees of 
such companies as General Electric, 
du Pont, Carbide and Carbon, West- 
inghouse, and many others, as well as 
those working on our research con- 
tracts with Princeton, Columbia, MIT, 
Harvard, and many other universities. 


uses. 


Most of our AEC employees and 
plants are engaged in making mater- 
ials for atomic bombs, but the Com- 
mission is aiming at the production of 
electric power from uranium. We do 
not know yet whether this can be 
done cheaply enough to compete with 
other sources of power. We will not 
know until a power plant has been 
built and operated. Perhaps the first 
two or three will lose money. It is not 
likely that even our larger companies 
will be willing to run the risks that 
are involved in carrying out this de- 
velopment. None of them has any ex- 
perience in this field except as a con- 
tractor of the United States Govern- 
ment, yet it seems evident that we 
should not forego the exploration of 
this source of power even though its 
development may be expensive. 


The original reasons for Govern- 
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There are four basic types of guided missiles: surface-to-surface; 
surface-to-air; air-to-air; and air-to-surface. 


ment monopoly in this field were: the 
need for secrecy; the need for safe- 
guards in the matter of health; and 
the absolute necessity for making sure 
that no atomic explosives escape from 
Government control. 

All these reasons for monopoly still 
exist. We could maintain the present 
Government monopoly indefinitely 
even if it meant putting the Federal 
Government still more into the power 
business. The Atomic Energy Com- 
mission would then make and sell 
power as well as producing weapons. 

The objections to this course of 
action seem to me to outweigh the 
difficulties of transfer to private in- 
dustry. The legal, political, social, and 
economic questions involved in such a 
transfer can be solved, and there are 
many compelling arguments in favor 
of getting at least civilian power de- 
velopment into the normal channels 
of competitive private enterprise. Of 
course, the Government’s responsibil- 
ity for weapons will have to be pro- 
tected as long as they are needed. 
There must be adequate public discus- 
sion, and the change from Govern- 
ment monopoly to competitive private 
industry must be gradual over a long 
period of time if it is to be fairly and 
wisely carried out. 

I hope that the transfer can be 
achieved so effectively that it may set 
a pattern whereby the Federal Gov- 
ernment may carry out research and 
development and even initiate new 
industries in areas too big for private 
capital without affecting the indepen- 
dence and competitive vigor of our 
industrial system. 












































Powerful Rocket Fuel 
Source of New Wonders 


Hydrazine — New Chemical Giant 


by Hartanp MANCHESTER 


> For years a chemical called hydra- 
zine, which looks like water and 
smells a bit like ammonia, was con- 
sidered a mere laboratory curiosity. 
Then, during the war, German chem- 
ists made it into a rocket fuel of tre- 
mendous power. In so doing, they 
pried open the door to a treasure 
house, for hydrazine is now working 
miracles in a dozen fields. 

One of its derivatives is isoniazid, 
a promising new TB drug. Another 
is maleic hydrazide, which retards 
growth when sprayed on grass, thus 
reducing the frequency of mowing; 
it also keeps potatoes from sprouting 
in storage, and has many other promis- 
ing uses in the regulation of plant 
growth. 

Because of hydrazine, some auto- 
mobile radiators last longer, and in- 
dustrial boilers are protected from 
corrosion. Hydrazine has been used 
to make plastics and synthetic fibers 
with superior properties. Many other 
possibilities are being investigated for 
it has opened an entire new field of 
chemical exploration. 

Hydrazine was first used during the 
war. In the summer of 1943 a strange, 
torpedo-shaped aircraft with stubby 
swept-back wings was rolled from a 
hangar near Bremen. Taking off, it 
sped through the sky like a shooting 
star, emitting an unearthly roar and 
a blue-yellow exhaust plume. After 
this test flight the jubilant pilot re- 
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ported incredible climbing power and 
a top speed of 640 miles per hour. 

This was the world’s first opera- 
tional rocket plane, the Messerschmitt 
163-B; the hydrazine in its fuel tanks 
burned with the help of oxygen sup- 
plied by hydrogen peroxide carried in 
other tanks. 

In a frantic effort to stem the Allied 
onslaught, the Nazis built 300 of these 
planes. Soaring high and diving from 
the sun, they took savage toll of Brit- 
ish and American aircraft during the 
war’s closing months. 

Another hydrazine-fed rocket plane 
climbed seven miles in one minute. 
Since then the little terror, copied and 
improved by the major powers, has 
revolutionized aerial warfare. 

When the war was over, a captured 
“163,” a supply of the hydrazine fuel, 
and the plane’s German designer, Dr. 
Alexander Lippisch, were taken to 
Muroc Lake, Calif., for further ex- 
perimentation. Britain also got the 
“163,” and two escaped Russian en- 
gineers report that the Soviet Govern- 
ment obtained several from the Junk- 
ers plant in East Germany, along with 
tools, dies and technicians, and is 
working on advanced types for use 
against high-flying bombers. 

In peacetime aviation, many experts 
are predicting that high-flying rocket 
planes will take over long-distance 
flight. There are other rocket fuels, 
but the construction of big hydrazine 
plants in the United States points to it 
as the fuel of choice. 
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Last year the Fairmount Chemical 
Company of Newark, N_J., which has 
been making small amounts of hydra- 
zine since 1940, stepped up production 
fourfold, and the Matholin Corpora- 
tion, a new firm set up by the Mathie- 
son Chemical Corporation and Olin 
Industries, Inc., opened a $3,000,000 
plant in Lake Charles, La. It is esti- 
mated that the two plants are turning 
out more than 300,000 pounds a year 
of the chemical, and that this output 
can be increased tenfold in a short 
time if needed. 


Hydrazine is made from ammonia 
(or urea) and chlorine and caustic 
soda—all cheap and plentiful mater- 
ials—but the production process is 
long and involved. Its cost has been 
about $50 a pound. Last year Matho- 
lin slashed the price to $2.50 a pound, 
and believes that with tonnage pro- 
duction the price may be cut to 50 
cents. Every price cut makes more 
uses possible. 


One of the most dramatic benefits 
of hydrazine is in the new TB drug, 
isoniazid. A few years ago, the drug 
was created in the laboratories of two 
American drug firms—E. R. Squibb 
and Sons, and Hoffman-La Roche, 
Inc.—and by the Bayer Company of 
Germany, all of w hom were searching 
independently for TB cures. Without 
knowledge of the others’ work, each 
group tested the drug on laboratory 
animals which had been given TB, 
and each obtained striking results. As 
the result of one experiment, tubercu- 
mice given this obscure com- 
pound—now called isoniazid—in the 
Squibb plant were alive and scratch- 
ing ten days after they should all have 
been dead. Work was intensified to 


lous 
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find out how the drug behaved and if 
it were safe for people. 


In February 1952 the TB drug 
made a premature front page splash, 
while doctors and drug firms, who 
were not yet sure of its value, shook 
in their boots. It was being tried out 
independently at the New York Hos- 
pital-Cornell Medical Center and 
the Sea View Hospital at Staten 
Island, N.Y. The death of some early 
users caused a reaction against isoni- 
azid, although they were hopeless 
cases, and no drug can restore de- 
stroyed lung tissue. 


While not all answers are known 
after two years of use, the smoke has 
cleared enough so that most doctors 
see in isoniazid a valuable tool in TB 
treatment. Now used in most hos- 
pitals throughout the world, the new 
drug, often given in conjunction with 
streptomycin, is producing results. The 
New York City Health Commissioner 
recently reported that the TB death 
rate had dropped 21 percent in the 
previous 11 months, and that for the 
first time in many years there were 
empty beds in the city’s TB hospitals. 
The improvement was laid largely to 
new drugs, particularly isoniazid. 

Isoniazid is given in pills and by 
injection, is cheaper than other TB 
drugs (cost: about 75 cents a day) and 
is remarkably safe to use. Standard 
methods of treatment—bed rest, fresh 
air, surgery and the use of other drugs 
—are still necessary. But there is no 
longer any doubt that isoniazid has 
brought a great advance in the control 


of TB. 


Other derivatives of the rocket fuel 
are being tested to combat other ail- 
ments. One compound shows promise 
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in reducing blood pressure; another is 
effective in clearing up urinary tract 
infections, and a third, added to feed, 
seems of value in treating the poultry 
disease, coccidiosis. 


An accidental discovery made six 
years ago by a young man from Mis- 
souri resulted in the production of 
maleic hydrazide, known as MH-40, a 
hydrazine derivative which will con- 
trol the growth of plants. It was the 
job of Dr. D. Lorin Schoene of the 
Naugatuck Chemical Company, a di- 
vision of the U. S. Rubber Company, 
to build new chemical compounds and 
try their effect on plants. He had 
sprayed some 500 compounds on 
greenhouse tomato plants with no 
notable results. When he wet down a 
plant with MH-40, it developed into a 
squat dwarf. 


This effect was so striking that it 
suggested endless useful possibilities 
in putting a “stop order” on growth, 
dwarfing a whole plant or a part of a 
plant at will. Soon the experimental 
greenhouse was full of dwarfed plants 
of many varieties, standing beside 
their tall, untreated brothers. A vari- 
ety of jungle grass, which normally 
grows waist high, stopped at about an 
inch after being sprayed with the new 
compound. 


The first large-scale use of MH-40 
came three years ago when the Con- 
necticut Highway Department spray- 
ed 250 acres of center strip and shoul- 
der of the Merritt and Wilbur Cross 
express highways. Grass must be kept 
short on these landscaped areas for 
visibility in driving, and frequent 
mowing is expensive. The chemical, 
which was sprayed on the grass from 
a moving tank truck, slowed down 
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growth to the point where only two 


mowings were needed throughout 
spring and summer, while untreated 
areas had to be mowed 19 times. 
MH-40 saved the taxpayers $70 an 
acre, and since then highway depart- 
ments in 14 states have been testing 
or using it, and Armed Services estab- 
lishments use it to suppress grass near 
ammunition dumps to prevent fire 
hazards. 


MH-40 is not yet recommended for 
entire lawns because it is difficult to 
apply evenly with hand equipment 
and may cause brown patches, but last 
year it was placed on the market un- 
der various trade names for use on 
lawn borders which the mower can- 
not reach, to reduce the arduous work 
of clipping. It has a useful future in 
suppressing rank grass on roadsides, 
vacant lots, orchards or hillsides where 
billiard-table smoothness is not essen- 
tial and where a scythe would other- 
wise be needed. It will not retard 
weeds, but can be mixed with chem- 
ical weed and brush killers. Thorough 
tests have shown it to be harmless to 


animals who may eat the sprayed 
grass. 
As a “sleeping pill” for plants 


which makes them inactive for many 
months, MH-40 promises to save mil- 
lions of dollars for farmers and house- 
wives. When potatoes are kept in 
storage for a long time long sprouts 
grow, drawing the food out of the 
spuds and making them spongy and 
worthless. Prof. S. H. Wittwer of 
Michigan State College went hunting 
for something that would check this 
sprouting when sprayed on the potato 
tops before harvest. He tried MH-40 
with remarkable results. A trace of 
the chemical permeates the plant to 
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the tubers and puts the concealed buds 
to sleep for an entire winter. 

While eight months after harvest, 
normally stored potatoes had grown 
long sprouts and were badly shriveled, 
treated potatoes from the same feld 
were firm and fresh with their eyes 
still closed. The Pure Food and Drug 
Bureau tested and O.K.'d the treated 
potatoes. Color, flavor and taste re- 
main the same, and there is even some 
improvement in quality, for there is 
less change from starch to sugar than 
in most winter-stored potatoes. Many 
growers are now using MH-40 suc 
cessfully, and it shows great promise 
of matching supply to demand more 
evenly throughout the year. 

Sprayed on onion tops before har- 
vest, MH-40 will keep the stored 
onions from sprouting for at least a 
year with no loss of quality, and it has 
also been used with excellent results 
on carrots, beets, parsnips and turnips. 
Other possibilities are being explored 
by Dr. David G. White of Pennsyl- 
vania State University. By spraying 
the top limbs of apple trees with the 
chemical and thus discouraging up- 
ward growth, Dr. White has pro- 
duced semi-dwarf trees with low- 
hanging limbs from which it is easier 
to pick the fruit. He has also been 
testing the chemical on flowering fruit 
trees to delay their blossoming in the 
early spring until danger of frost is 
over, and to check the growth of run- 
ners on strawberry plants in order to 
increase the yield. And he reports that 
when head lettuce was sprayed before 
harvest, the decrease in “breathing” 
prevented internal decay. 


Consumers are already reaping un- 
seen benefits from the new chemical. 
Crepe rubber shoe soles are lighter 
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and absorb less moisture because of a 
hydrazine compound. Introduced into 
the mix during manufacture, it frees 
nitrogen gas, leavening the rubber 
with millions of tiny sealed bubbles. 
This improved crepe rubber is also 
used to make lighter and more dur- 
able life rafts, fishing floats, rug un- 
derlays, insulation for refrigerator 
doors, and ultralight plastic beach- 
boards. 


Another chemical based on hydra- 
zine has been used for two years in 
soldering the radiators of Ford cars to 
prevent corrosion. Used in the ovens 
when the radiator cores are baked, it 
removes all traces of corrosion-causing 
chemicals. A dash of another hydra- 
zine compound, added to the water in 
the boilers of steam power plants, pre- 
vents corrosion and has made impor- 
tant savings in the last year. 


Many projects are under way for 
developing entirely new lines of plas- 
tics and synthetic fibers containing 
hydrazine. The Celanese Corporation 
of America and its British affiliate 
have taken out 23 patents for superior 
nylon-like fabrics said to be more ab- 
sorbent and therefore less clammy in 
warm weather than present synthetic 
fabrics. For decades chemists have 
been searching for a super-hard plastic 
which won't scratch easily; hydrazine 
may give them the answer. 

More than a hundred U. S. firms 
and universities are now working on 
projects for putting the new chemical 
to additional uses. Scientists predict 
that cheap hydrazine by the ton will 
result in a new bonanza of discovery 
and invention. 

This article will appear in Reader’s Di- 


gest in condensed form and is published 
in cooperation with that publication. 
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$20,000,000 For 25-Billion Volt 
Atom Smasher at Brookhaven 


Strong Focus 


> Tue U.S. will build a 25-billion-volt 
atom smasher at Brookhaven National 
Laboratory, Upton, N.Y., the Atomic 
Energy Commission has announced. 


Estimated to cost $20,000,000 before 
completion, the giant particle accelera- 
tor will mimic, under man’s control, 
some of the power unleashed by the 
cosmic rays continuously bombarding 
the earth. The machine, known as an 
“alternating gradient synchrotron,” 
will use the new, strong-focusing idea 
worked out nearly two years ago. 

The strong focus is developed by 
using many small magnet sections, 
rather than the larger ones now com- 
mon, to focus the whirling atomic par- 
ticles. The small magnet sections act 
somewhat like the concave-convex 
mirror systems used to focus light. 

The new accelerator will develop 
more than eight times as much energy 
as the present world’s largest atom 
smasher in operation, the cosmotron 
at Brookhaven, which has operated at 
2.3 billion electron volts and is ex- 
pected some day to reach 3 billion, at 
the lowest level of cosmic ray energies. 

The bevatron, under construction at 
the University of California’s Radia- 
tion Laboratory at Berkeley, is ex- 
pected to accelerate particles into the 
5 to 7 billion-electron-volt range. 

A European group known as the 
Council for European Research, Nu- 
clear, CERN, is making plans for a 30- 
billion-electron-volt accelerator, also 
using the strong focusing principle. 


22 


at Brookhaven 


Powerhouse For New Plant 
> Two new power plants now are | 
under construction in Ohio to supply 
the Atomic Energy Commission’s new 
gaseous diffusion plant with 15 billion 
kilowatt hours per day. 


Termed the largest single power 
contract in the 74-year history of the 
electric utility industry, the project is 
to be completed by June 1, 1956, al- 
though the first generator will “go on 
the line” by Jan. 1, 1955. 

The project, costing an estimated 
$400,000,000, is being financed by in- 
surance companies, banks, stocks and 
other private sources, Philip Sporn 
and Vernon M. Marquis of the Ameri- 
can Gas and Electric Service Corpora- 
tion told the American Institute of 
Electrical Engineers. 

More than a score of utilities are 
cooperating in the project. Two new 
companies, the Ohio Valley Electric 
Corporation, and its subsidiary, the 
Indiana-Kentucky Electric Corpora- 
tion, were formed as an initial move 
in implementing the project. 

To be built near Madison, Ind., and 
Gallipolis, Ohio, the two powerhouses 
will be 142 and 50 miles, respectively, 
from the AEC’s diffusion plant. The 
plants will be linked to the AEC in- 
stallation by 400 miles of 330,000-volt 
transmission lines, and will consume 
7,500,000 tons of coal yearly. The coal 
will come from the Western Ken- 
tucky-Southern Indiana fields and the 


Ohio Appalachian fields. 
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> THE HIGH SCHOOL science fair held at Allentown, Pa., in 1953 filled the gym 


with exciting exhibits and drew a record attendance of tcwnspeople. Here the 
judges are shown examining the entries of the students, preparatory to making 
awards to those who best carried out the projects they set for themselves. 


Science Fairs For Teen Agers 


> “So wipe are the horizons of science 
that there is no room for the narrow 
minded.” 

These words are sent in greeting by 
a science fair participant of another 
year to this year’s group whose proj- 
ects will make up the National Science 
Fair. 

High school students from all sec- 
tions of the country are holding ex- 
hibits of the projects in science which 
they have built, learning while build- 
ing. They have found out that in or- 
der to explain to passers-by their sci- 
entific interests they must learn very 
thoroughly the subject they are trying 
to demonstrate. 

Here lies the importance of science 
fairs as culminating events dramatiz- 
ing the work of pupils in science 
courses in high school and the recrea- 
tional side of science brought out in 
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science clubs. Scientists are essentially 
people who manipulate their environ- 
ments. In the exhibits they build to 
explain their interests, young scientists 
can show how they change and im- 
prove the world around them. They 
can also show the value of such work 
to the audience of passers-by who have 
not seen or understood it before. 

Two points of view concerning sci- 
ence frequently cause conflict in the 
minds of people who are just coming 
to realize the extent to which science 
dominates daily life today. 

On the one hand, there is the ro- 
mantic attitude cultivated by many 
advertisements which picture the sci- 
entist as a selfless idealist living only 
to benefit his fellow man. (The bene 
fitting agent is, of course, the gadget 
the advertiser has for sale.) 


On the other hand, fear of atomic 
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> AN ELECTRONIC switch was assembled and demonstrated by Robert Tinsman 
of Liberty High School as his project in physics at the Allentown Science Fair. 


warfare conjures up nightmares of 
scientists scheming in secret to destroy 
the world. Such fear is a potent tool 
for unscrupulous politicians whose 
strength comes from cultivation of ig- 
norance. 

Nothing combats ignorance like a 
clear and understandable presentation 
of truth. An exhibit of the work sci- 
entists are doing to promote health, 
establish sanitation, improve antibio- 
tics, create better materials, work out 
the history of the planet, explore causes 
of weather, increase the food supply, 
grow disease resistant crops, promote 
better communication, understand hu- 
man difficulties and lessen useless mis- 
understanding can be a revelation to 
the audience which comes to see it. 


But a greater value comes to the stu- 
dent who follows from first “bright 
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idea” to completed model the demon- 
stration of the particular corner of sci- 
ence that appeals to him. Narrowing 
to a sharp focus the project that he 
wants to present, planning the layout 
to include the essential features and 
constructing the exhibit within the 
limits of space, time and money avail 
able teach valuable lessons. 

Explaining the project to the varied 
people who come to see it is an exam- 
ination at once more stimulating and 
more thorough than any the student 
takes in class. 

All over the United States, boys and 
girls are finding it fun to participate 
in science fairs. And their elders, teach- 
ers, scientists and leaders in their com 
munities are finding new enthusiasm 
in helping put on these constructive 
shows. 
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TRACTION Of elements from sea water won second place in chemistry for 


Richard Steyert of Allentown High School in Allentown's Science Fair. 


A healthy competitive spirit leads 
local fairs to send on their best repre- 
sentatives to meet teen age scientists 
from other localities at the National 
Science Fair. Each year this becomes 
a more popular event, more represen- 
tative of the country as a whole. This 
spring it is expected to be bigger and 
better than ever. 

The National Science Fair is ex- 
pected to double its size in 1954. 
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Last May (1953), 30 areas scattered 
throughout the United States were 
represented at the national fair held 
in Oak Ridge, Tenn. This year, about 
60 areas may send delegates to the 
national fair at Purdue University, 
Lafayette, Ind., May 13 through 15, 
1954. 


This means that competition will be 
even tougher for the teen-aged scien- 
tists who will enter their exhibits that 












































































































won top place in their local fairs. If 
the expected number enter the Na- 
tional Science Fair, about 120 high 
school students will be in competition. 
Each local fair can send two finalists to 
the national event. 


The grass roots of the national fair 
have spread this year even into Canada. 
Students in a small southern section of 
British Columbia will be able to seek 
entry into the National Science Fair 
through the Inland Empire Science 
Fair, to be held in Seattle, which cov- 
ers also parts of Montana, Idaho, 
Washington and Oregon. 


All science students in New Mexico, 
Indiana, West Virginia, Delaware and 
Rhode Island now have a local fair to 
enter. About four-fifths of New Jer- 
sey and all but the four northwest 










counties of California are covered by 
local science fairs. 

About two-thirds of Tennessee, 
North Dakota and Washington, hali 
of Connecticut, one-third of Arizona 
and one-fourth of Idaho now have lo 
cal fairs of their own. 

Aimed at encouraging interest in 
science at the grass-roots level, the Na- 
tional Science Fair is sponsored by 
Science Clubs of America, adminis- 
tered by Science Service. Last year 
about 10,000 science-minded high 
school students competed for national 
honors through their local fairs. A 
half million persons saw the exhibits 
made by the teen-agers and 15 million 
learned about the program through 
their local press. This year these totals 
will more than double because much 
larger areas are involved. 


Termites Eat Arsenic, Lead, Concrete 


> Termites thrive on arsenic on Barro 
Colorado Island, the Smithsonian In- 
stitution’s tropical research center in 
the Panama Canal Zone. And others 
of the 42 recorded termite species on 
the island do such versatile things as 
gnaw through lead and concrete or 
carry fungi with them to kill wood so 
they can eat it. 

With such a talented termite popu- 
lation, Barro Colorado has become a 
center for termite control research. 

James Zetek, director of the station, 
is in charge of anti-termite work there. 
Up to now, he has made nearly 35,000 
tests, using woods impregnated with 
various repellents and poisons. About 
400 different forms of treatment 
against termite attack have been tried 
out on the various woods, some with 
success, but most merely a testimonial 
to the termites’ near-indestructibility. 
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The reason termites are hard to dis- 
pose of completely by poison lies in 
the way they obtain their nourishment. 
Termites eat wood for its cellulose 
content, but they alone cannot digest 
it. Special bacteria living in the ter- 
mites’ digestive tract break down the 
cellulose into a form which can be 
used by the termites. Without the bac- 
teria, they would starve to death sur- 
rounded by food. 

Thus, one of the best ways to kill 
termites would be to poison their bac- 
teria. But, just as bacteria build up 
strains that resist penicillin or strepto- 
mycin, the termites’ bacteria after a 
few doses of poison may form strains 
that are unaffected by it. 

One race of Barro Colorado termites 
has thus acquired the ability to crunch 
heedlessly through arsenic to get to a 
tasty morsel of poisoned wood. 
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For The Home Lab 


Organic Reactions: Oxidation 


Part II 


by Burton L. Hawk 


> In ovr previous introductory discus- 
sion on oxidation, we considered the 
reaction on primary alcohols and alde- 
hydes. We found that the alcohols 
were oxidized to aldehydes and the 
aldehydes to acids. Now we should 
like to broaden our consideration of 
the oxidation reaction to include other 
types of compounds. 

First, let us prepare the dichromate 
oxidizing agent which we shall use in 
several of the following reactions. Two 
grams of sodium (or potassium) di- 
chromate are dissolved in 20 cc. of 
water. Cautiously add 4 cc. of con. 
sulfuric acid. Mix thoroughly and cool 
the solution. 


Isopropyl Alcohol 

What happens when a secondary 
alcohol is oxidized? In this case, the 
corresponding ketone is obtained, in- 
stead of an aldehyde. The oxidization 
of isopropyl alcohol to acetone will 
illustrate. 


Pour about 3 cc. of the dichromate 
solution prepared above in a test tube 
and add 10 drops of isopropyl! alcohol. 
Shake gently. After a short time, you 
should be able to recognize the mint- 
like odor of acetone. 

Acetone 

Acetone can be further oxidized to 
acetic acid, although not as readily as 
the alcohol. Using a fresh portion of 
the dichromate solution, add 10 drops 
of acetone. Shake and heat, but do not 


Marcu 1954 


boil. Continue this procedure until the 
solution darkens and you can deter- 
mine the odor of acetic acid. Carbon 
dioxide is also formed. 


Glycerin 


While we are on the subject, we 
must include the spectacular oxidiza- 
tion of glycerin. Glycerin is oxidized 
so rapidly that it bursts into flame. 
Place a few drops of glycerin in the 
center of a small metal dish. Cover 
completely with finely powdered po- 
tassium permanganate, and just wait. 
Soon the mixture will start to smoke 
and suddenly flare up with a bright 
bluish flame. 

In aqueous solution, glycerin is oxi- 
dized to glyceraldehyde. Hydrogen 
peroxide is used as the oxidizing 
agent. Add a crystal of ferrous sulfate, 
and a few drops of glycerin. The glyc- 
eraldehyde upon further oxidation 
yields 3-hydroxy-2-oxopropanal, 2-oxo- 
propanal, oxalic acid, formic acid, and 
carbon dioxide. 

Oxalic Acid 

To 3 cc. of water, add several drops 
of sulfuric acid and a few crystals of 
potassium permanganate. To this, add 
10 drops of oxalic acid solution. The 
acid is oxidized to carbon dioxide and 
water and the permanganate is re- 
duced to a colorless solution of manga- 
nese and potassium sulfates. 


Ether 
Ether is oxidized by chromic acid to 
form ethyl alcohol, acetic acid and 


> 


ethyl acetate. Add a few drops of 
ether to 3 cc. of the dichromate solu- 
tion in a test tube. Warm gently and 
shake occasionally. As the ether odor 
disappears, see if you can recognize 
the odor of one or more of the oxida- 
tion products listed above. 

With alkaline potassium permanga- 
nate, the chief product obtained is 
potassium acetate. Proceed exactly as 
above, using a dilute solution of po- 
tassium permanganate made alkaline 
with sodium hydroxide solution in- 
stead of the chromate mixture. 


Anthracene 


When anthracene is oxidized, the 
product is anthraquinone, an impor- 
tant compound used in the manufac- 
ture of dyes. Place a small quantity of 
anthracene in a test tube with 5 cc. of 
glacial acetic acid and boil until the 
compound is entirely dissolved. Mix a 
small portion of the dichromate solu- 
tion with an equal quantity of glacial 
acetic acid and add 10 drops to the 
anthracene solution. Crude anthraqui- 
none separates out as a greenish-gray 
precipitate. Pure anthraquinone is a 
light yellow solid melting at 286°. 


Naphthalene 


The oxidation product of naphtha- 
lene is a-naphthoquinone, which is a 
yellow solid. As with anthracene, the 
naphthalene is dissolved in_ boiling 
acetic acid and the chromate solution 
added. The a-naphthoquinone sepa- 
rates as a greenish precipitate. 
Aniline 

Aniline is very accommodating to 
the oxidation reaction. Depending 
upon the reagents used, the products 
obtained are nitrobenzene, nitrosoben- 
zene, N-phenylhydroxylamine, benzo- 
quinone, azoxybenzene and azoben- 
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zene, phenylquinonediimine, emerald 
ine, nigraniline, and various aniline 
blacks. We shall only attempt to ob- 
tain a few of these compounds. Nitro- 
benzene is formed with alkaline hypo- 
chlorite solution. Place a small quan- 
tity of calcium hypochlorite in a dilute 
solution of sodium carbonate. Stir 
thoroughly and add a few drops of 
aniline. Continue stirring until you 
can recognize the almond-like odor of 
nitrobenzene. 

Along with other products, aniline 
black is obtained with chromate solu- 
tion. You will readily recognize the 
deep black dye when a few drops of 
aniline are added to the chromate 
solution. Under controlled conditions, 
quinone can be obtained with the 
chromate solution. It can also be ob- 
tained by oxidizing the aniline with a 
solution of manganese dioxide in sul- 
furic acid. Potassium permanganate 
will oxidize aniline to yield azoben- 
zene and nitrobenzene. In an alkaline 
medium, the azobenzene is obtained 
with ammonia. Hypochlorous acid 
will produce p-aminophenol. 


Phenol 


When phenol is oxidized, the ben- 
zene ring is broken and_ products 
formed include oxalic acid, meso-tar- 
taric acid, and carbon dioxide. 

Dissolve a crystal of phenol in a 
little water which has been made alka- 
line with sodium hydroxide. Dilute 
potassium permanganate solution is 
then added. 

Lactose 

Lactose (milk sugar) is oxidized by 
nitric acid, yielding a mixture of 
mucic and oxalic acids. 


Place one gram of lactose in an 
evaporating dish and add 5 cc. of con. 
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nitric acid. Heat gently until the 
brown fumes appear. Then remove 
the flame, as the action will proceed of 
itself quite vigorously. After it quiets 
down a bit, again apply a gentle heat 
until the brown fumes are no longer 
evolved. (Do not inhale these fumes!) 
Add an equal volume of water to the 
remaining solution and allow to cool. 
If you care to obtain the products, 
evaporate the solution by half, allow 
to crystallize, and treat the crystals 
with warm alcohol. The oxalic acid 
will dissolve in the alcohol, and the 
remaining mucic acid can be recrystal- 
lized from boiling water. 
Toluene 

Toluene is oxidized to benzaldehyde 
and the latter to benzoic acid. Add 


Sugar For 


> Next TIME you have to bait a mouse 
trap, try sugar or something sweet. 
This suggestion comes from research 
by Dr. Norman Guttman, psychol- 
ogist at Duke University. 

Rodents, or mice and rats to you, 
have a sweet tooth, he has found. In 
scientific investigations sponsored by 
the National Institute of Mental 
Health, Public Health Service, the 
Duke psychologist is trying to work 
out a mathematical theory of the re- 
lation of food rewards to animal be- 
havior. 


On the basis of experiments he has 
already made, Dr. Guttman thinks it 
likely that a rat’s taste receptors are 
about like our own and that it is the 
taste of a food rather than its nutri- 
tional value which immediately causes 
a rat to seek particular foods. 

Scientists know that children moti- 
vated merely by the taste of foods will, 
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finely powdered manganese dioxide to 
a dilute solution of sulfuric acid. To 
this, add 10 drops of toluene and 
shake. See if you can recognize the 
almond-like odor of benzaldehyde. Al- 
kaline potassium permanganate will 
carry the oxidation further on to ben- 
zoic acid. 


So much for oxidation. We have 
tried to include a wide variety of 
reactions which are typical of the oxi- 
dation procedure. Of course, we have 
but scratched the surface of this im- 
portant aspect of organic chemistry, 
for many hundreds of oxidation re- 
actions are performed constantly to 
obtain a multitude of useful com- 


pounds. 


Mouse Trap Bait 


when left to choose freely, pick out 
over a period of time foods that make 
up a well-balanced diet. But they do 
no know whether or not lower ani- 
mals tend to do the same. 

If so, do nutritional needs affect 
taste preferences so that food that 
tastes good is usually good for them? 
Dr. Guttman hopes his experiments 
will answer this question. 

Here is how the experiments work: 

A rat is placed in a sound-proof box 
containing a lever and a food con- 
tainer. Every time the rat pushes the 
lever, a bit of food is made available. 
In these experiments the hunger of a 
rat is kept under control. 

Dr. Guttman’s results show that if 
a rat likes a certain flavored food, the 
more concentrated the flavor, the 
faster he pushes the lever to receive a 
taste. If allowed, he will work all day 
if he is rewarded at intervals. 
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Virus Involved in Change 
Of Normal Cell to Cancer 


> TraNnsFoRMATION of a normal cell 
to a cancer cell involves the produc- 
tion of a virus, scientists are coming 
more and more to believe. Fresh evi- 
dence for this was presented at the 
Boston meeting of the American As- 
sociation for the Advancement of Sci- 
ence. But this does not mean, it was 
emphasized, that cancer is contagious. 


Leukemia, cancerous disease of the 
blood forming organs, can be induced 
by a virus filtered from cancerous 
b'ood, Dr. Sarah E. Stewart of the 
U. S. Public Health Service Hospital, 
Baltimore, reported. This virus can 
localize not only in blood cells but 
under some conditions in other cells 
as well and thereby produce new types 
of cancer. 

Cancer viruses can be changed by 
their hosts, that is, the bodies in 
which they live and grow, studies re- 
ported by Dr. Kenyon S. Tweedell of 
the University of I!linois show. 

Dr. Tweedell studied a cancer 
which is common in kidneys of frogs 
of northern Vermont. These cancers 
yield a virus which will localize in 
normal kidneys and transform them 
to the same kind of cancer. But the 
virus does not have this effect in frogs 
from another geographic area. The 
same species of frogs from New Jer- 
sey, Wisconsin, Illinois and Kentucky 
are never affected by Vermont virus. 

In time, however, a Vermont cancer 
grafted into the eye of a Wisconsin 
frog, after growing slowly will regress 
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and almost fade away. Then it starts 
growing again. The new growth has 
in it a virus trained to induce cancer 
in kidneys of Wisconsin as well as 
Vermont frogs. If it fades away a sec- 
ond time and regrows again, it can 
attack other organs as well as the 
kidneys. 

This host-induced adaptation of a 
cancer virus gives scientists a little 
better understanding of the relation- 
ships between the host cell and its 
directors. Apparently under normal 
conditions these directors, which are 
within the cell and are probably nu- 
cleoprotein chemicals, direct the 
growth and differentiation of normal 
tissues. It is now believed that it is 
only when they become faulty that 
they direct abnormal growth and dif- 
ferentiation and then are recognized 
as viruses. 


Old Theory Overthrown 


> A 25-vear-oLp cancer theory first 
proposed by the famous German bio- 
chemist and Nobel prize winner, Otto 
Warburg, has been overthrown by 
atomic age research reported at the 
American Association for the Ad 
vancement of Science meeting. 

The old theory came from War- 
burg’s finding that cancer cells con- 
vert sugar to the milk-souring chem- 
ical, lactic acid, in much greater 
amounts than normal cells do. This 
gave Warburg the idea that cancer 
cells may have a primitive type of 
metabolism in which energy is pro- 
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duced by fermentation. 
studies by other 
this theory. 


Subsequent 
workers promoted 


Sut the fermentation process is a 
relatively inefficient energy producer. 
It yields only three-tenths of a calorie 
per gram of sugar as compared to six 
calories per gram when sugar is com 
pletely burned to carbon dioxide, or 
nine calories when fats are burned to 
carbon dioxide. This would not seem 
to be enough to supply the energy 
needed by rapidly growing cancer 
cells. 

In this atomic age, a critical test 
could be made of the old theory. Fats 
and sugars could be labelled with 
radioactive carbon from the U. S. 
Atomic Energy Commission and fed 
to cancer cells. This was done in the 
laboratories of Lankenau Hospital Re- 
search Institute, Philadelphia, under 
the supervision of Dr. Sidney Wein- 
house who reported the studies. 

The test showed conclusively that 
cancer cells are able to carry out the 
complete combustion of sugars and 
fats to carbon dioxide and that they 
use the same mechanism as normal 
cells. 

The high lactic acid production of 
cancer cells compared to normal cells, 
it is now believed, is due to a differ- 
ence in amount or distribution within 
the cancer cell of a potent catalyst 
known as DPN, short for diphos- 


phopyridine nucleotide. 


This substance, which contains as 
one of its components the vitamin, 
niacinamide, is present in animal cells 
in amounts of the order of 50 to 500 
millionths of a gram per gram of tis- 
sue. It was found that its content in 
cancer cells is very low as compared 
with normal tissues. 
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This work was done by Charles E. 
Wenner, Ruth H. Millington, Grace 
Medes, Morris A. Spirtes, Arthur Al- 
len, Alice A. Thomas and Lillian 
Jedeiken. 


Tritium Attack on Cancer 


> Wuertuer or not an H-bomb is ever 
used as a military weapon, its special 
kind of hydrogen, called hydrogen-3, 
or tritium, may be used in an attack 
on cancer. Steps toward this were re- 
ported by Dr. Dietrich E. Beischer of 
the U. S. School of Naval Aviation, 
Pensacola, Fla., at a regional meeting 
of the American Chemical Society in 
New Orleans. 

Tritium, which is now available to 
researchers in quantity, has an ex- 
tremely short range of radiation, and 
it is this property which may make it 
particularly suited to the selective de- 
struction of cancer cells. Certain 
chemical compounds are taken up by 
cancer cells more readily than by 
healthy cells, and if these compounds 
are “tagged” with tritium, the short- 
range rays will reach only the cells 
which take up the compound, leaving 
the neighboring cells undamaged. 

Dr. Beischer described the develop- 
ment of a new method which detects 
and measures the dose of radiation 
emitted inside tritium-tagged tissue. 
The method, called a radioautographic 
procedure, consists in clamping the 
tissue to an X-ray film and thus forc- 
ing the radioactive material to take its 
own picture. 

Tritium is especially useful for in- 
vestigations of biological systems, 
where hydrogen plays an important 
part as a constituent. Substitution of 
the radioactive form of hydrogen in 
such systems permits simple and ef- 
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fective radioautographic study of the 
systems. 


Leukemic Children Helped 


> Avmost At the children who have 
acute leukemia, malignant disease of 
the blood and blood-forming organs, 
can now be given some kind of re- 
mission during which they will for a 
time be restored to health, Dr. C. P. 
Rhoads, director of the Sloan-Ketter- 
ing Institute for Cancer Research, 
declares. 

This is possible through the use of 
three groups of modern chemicals: 
1. antifolic acid chemicals; 2. cortisone 
and ACTH, famous first as arthritis 
remedies; and 3. 6-mercaptopurine. 


This last, 6-mercaptopurine, has 
been distributed to more than 200 
groups of cancer fighters since Janu- 
ary, 1953. It is not a cure but it has 
brought remissions to about half the 
patients treated. It helps both children 
and grown-ups with acute leukemia 
and is active in some children who are 
refractory to antifolic acid chemicals. 
The remissions have lasted in some 
patients “for a good many months,” 
but others have relapsed within weeks. 


Reports of the patients who have 
gotten the chemical are now being 
analyzed, Dr. Rhoads told the Ameri- 
can Pharmaceutical Manufacturers’ 
Association meeting recently. 


The drug was developed through a 
joint research program with Wellcome 
Research Laboratories, Tuckahoe, N. 
Y., the Southern Research Institute of 
Birmingham, Ala., and the Sloan-Ket- 
tering Institute. 

This new chemical is one of many 
specifically designed to interfere with 
utilization by cancer cells of materials 
needed for manufacture of the nucleic 
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acids vital to cell life. It could be made 
on this rational and specific basis be 
cause scientists have discovered in re 
cent years that the nucleic acid, DNA, 
of cells is not the same for every cell. 
They can therefore hope to tailor 
drugs to interfere with DNA produc 
tion in each of the eight main death 
dealing kinds of cancers: lung, breast, 
uterus, intestines, prostate, bladder, 
mouth and the leukemias. 


Since 6-mercaptopurine is not a cure 
for leukemia, scientists are now work- 
ing to design a more specific anti 
leukemic cell chemical. Dr. Rhoads 
feels sure they will succeed, though 
when and with what change in the 
6-mercaptopurine molecule cannot be 


told. 


But following these principles it 
will be surprising, he said, if scientists 
do not find new and better means for 
cancer control in man within the 
foreseeable future. 


Clue to Lawless Cells 


> Cancer “detectives” at the Univer- 
sity of California at Los Angeles have 
found another clue to the cause of 
lawless behavior of cancer cells. 


Dr. A. M. Schechtman and Arthur 
Hirata of the zoology department 
have found that proteins from rat 
liver cancer cells have a tendency to 
stay in solution and not form clumps 
or aggregates as rapidly as those of 
normal liver cells. 


In previous work the U.C.L.A. 
zoologists had found that cancer cells 
contain more highly charged proteins 
than normal ones. Since it is known 
that higher charged particles tend to 
keep apart, they suggest that this is 
the factor that hinders the cancer pro- 
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teins from forming clumps typical of 
normal proteins. And thus it may be 
related to the wild, unregulated be- 
havior of cancer cells. 

Just what causes the differences in 
electrical charges is not known, the 
investigators say. This is apparently 
another of the subtle differences be- 


Indian Su rgeons 


> SHowy PLANTs with soft pink and 
salmony pastel flowers decorating the 
gardens of the head-hunting Jivaros 
high in the Andes probably hold the 
secret of the anesthetic used by ancient 
surgeons who did skilful trepan opera- 
tions on the skulls of former inhabi 
tants. 


This is the opinion of Dr. W. H. 
Camp, curator of experimental botany 
and horticulture in the Academy of 
Natural Sciences of Philadelphia. 

The plants belong to the genus 
Datura. Stramonium and jimson weed 
are among the Datura species. The 
leaves and seeds yield a powerful nar- 
cotic and Jivaros today grow the plants 
and use the leaves for this purpose. 

The potency of these leaves is at- 
tested by an associate of Dr. Camp’s 
during a plant hunting expedition, 
Henning Jorgensen. A few years ago 
while panning for gold in the Oriente, 
Mr. Jorgensen suffered an accidental 
gunshot wound of the leg. No doctor 
was available to remove the bullet. 


tween cancer and normal cells. 

Such painstaking detective work is 
accumulating evidence of these differ- 
ences bit by bit, Dr. Schechtman says. 
When we find enough of them, we 
may have the answers that will some 
day result in the conquest of the 
disease. 


Used Anesthetic 


The Jivaros took charge, giving him a 
decoction of Datura leaves to drink. 
He soon became drowsy and when 
he awoke, about 36 hours later, he 
found the bullet had been removed 
and the deep wound poulticed. 


Unfortunately, he could not see, Dr. 
Camp relates. He complained about 
this, but was told to be patient. He 
said he did not regain normal vision 
for another four or five days, after 
which there was no apparent further 
effect of the narcotic. 

Scientists have sometimes said that 
ancient surgeons had their patients 
chew cocoa leaves to deaden pain 
while their skulls were being tre- 
panned for relief of brain abscesses or 
similar brain afflictions. Dr. Camp 
thinks the Datura leaf concoction 
must have been the anesthetic that 
held the patient still for the tedious 
and painful operation. 

He tells the story of Mr. Jorgensen’s 
experience in Memoirs of the New 
York Botanical Garden. 


“Calico” and “cashmere” are derived from the names of their 
places ef origin, the city of Calcutta and the state of Kashmir, 


respectively. 


Land capabilities are the first thing to be determined in de- 
veloping a complete, coordinated soil and water irrigation plan 
for a farm or ranch unit. 
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Crystal Models Illustrate 
Hidden Inner Structures 


> CrYsTAL STRUCTURE is a property of 
matter in the solid state. The fact that 
a substance has crystallized is taken as 
proof that it is unmixed with dissimi- 
lar material. 

Crystals result in three w oe when 
matter in the liquid state coo!s below 
its melting point, when the liquid in 
which a solid substance has been dis- 
solved evaporates away, and when cer- 
tain substances (such as iodine) 
change directly to a solid from a gas. 

As each atom of the solidifying sub- 
stance joins those already in place in 
the solid structure, forces of attraction 
draw it into the crystal form charac- 
teristic of the kind of matter it is. 

When crystallization starts a tiny 
particle of dust falling on the surface 
may cause some of the solidifying ma- 
terial to crystallize out upon it, and 
more crystals to build around that 
nucleus. Sometimes a slight mechani- 
cal shock to a supersaturated solution 
will make the whole of the salt change 
suddenly to a mass of crystals. Pho- 
tographers’ hypo has this interesting 
property. 

If a few drops of a saturated hypo 
solution are placed between two glass 
lantern slides and the beam of light 
passing through them is focused on 
the screen, the sudden formation of 
crystals can be watched. If this light 
is polarized and an “analyzing” crystal 
or film is used with it, the structure of 
the crystal planes appears in brilliant 
color and adds to the fascination of 
watching this phenomenon. 
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The Crystal State 








It is apparent in watching such 
crystals form that each crystal spreads 
out from the center until it runs into 
some interference either from a 
foreign substance, such as the walls of 
the container, or from some other 
crystal developing nearby. The limits, 
therefore, of crystal form are thus seen 
to be closely akin to the geometrical 
problems of space-filling shapes. 


Even non-mathematical persons, 
after playing with pencil, compass and 
ruler, or with flooring tiles, or chil- 
dren’s blocks, will soon learn that the 
kinds of symmetrical shapes that will 
fill a plane with no space left over are 
very few. Squares will do it. So will 
hexagons, which may be divided into 
triangles. So it is not surprising to 
find these the basic shapes of space- 
filling crystals. 


The interesting thing is to note how 
layer upon layer of atoms build up 
into prisms and pyramids, often of 
complex forms, as though one crystal 
were growing through another. Some 
minerals are famous for this kind of 
double structure which, when perfect, 
is called “twinning.” Staurolite, the 
well-known “fairy stone” often sold 
in curio shops, occurs habitually as a 
perfect cross, with four equal arms at 
right angles to each other. A rarer 
form of the same mineral takes the 
shape of the letter X. 


Another type of modification less 
pronounced than twinning shows 
corners missing. Sometimes these have 
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> Montts of atomic lattices in some of the better known crystals. 
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right- and left-hand symmetry. Some 
crystals will have considerable ma- 
terial missing from the theoretical 
shape of the figure at opposite corners, 
as upper left and lower right, while 
other similar crystals of the same 
chemical composition will have upper 
right and lower left corners missing, 
while the remaining corners, in each 
case, will much more perfect. They 
will probably be only slightly blunted. 

Crystals with this type of irregu- 
larity often occur in organic com- 
pounds whose molecules can be ar- 
ranged in two ways with reference to 
one of the carbon atoms, the two ways 
being mirror images of each other. 
The tartaric acids, studied by Pasteur, 
are famous for this property. The 
right-hand arrangement of the formu- 
la is linked to the right-hand modifi- 
cation of the crystal, and the opposite. 


Blunt-cornered crystals of this type 
are the ones showing the piezo-electric 
effect, studied by Pierre Curie and his 
brother, in which a difference in elec- 
tric polarity can be shown when the 
opposite similarly modified corners 
are squeezed in a vice. 

To illustrate the property of piezo- 
electricity, the salt to use is potassium 
sodium tartrate, anciently known as 
Rochelle salt. This compound forms 
the lop-sided crystals which are neces- 

sary to demonstrate the peculiar re- 
lationship between the different axes 
of the structure. The property most 
easily demonstrated is the electric 
charge which this crystal acquires 
when heated to 100° C. and then cool- 
ed suddenly, to the temperature of ice. 
Small bits of paper or pith will be 
attracted electrostatically, and will 
cling to certain surfaces of the crystal. 
These surfaces are the electric poles of 
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the crystal, and are the spots at which 
an alternating current should be 
applied to obtain mechanical vibra- 
tion. If the crystal is squeezed at these 
points, also, the electric phenomenon 
will appear. 

In a quartz crystal, the optical axis 
is in line with the points of the pyra- 
mids which terminate the prism. But 
the electrical axis passes through the 
prism at an angle to this main axis, 
and its two ends are the two lopped- 
off corners which give the structure 
its right-hand or left-hand symmetry. 

Models of the way atoms build 
themselves into regular crystal shapes 
can be constructed by piling marbles. 
If a bit of modeling clay is used to 
stick them together, a cube can be 
constructed by piling the marbles so 
that each rests on only one marble 
below it and touches four in the same 
layer. Crystals built on this pattern 
are cubes or square-sided prisms. 
Common salt (sodium chloride) forms 
small cubical crystals. Galena (lead 
sufide) is noted for the large, regular 
cubes in which it occurs as a mineral. 
Cubic crystals belong to the class the 
mineralogists call “isometric.” 

A different arrangement of units 
gives another sort of isometric crystal. 
This is built up the way piles of can- 
non balls used to be arranged at the 
base of a war hero’s statue. To build 
it with marbles, place four together to 
make a square and rest a fifth marble 
in the center, resting on each of the 
first four. This arrangement makes a 
four-sided pyramid. When the design 
is complete it forms a double pyramid 
with eight triangular sides or faces. 
Sometimes a square prism will term- 
inate at each end with such a pyramid. 
If many marbles are built up into 
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these characteristic crystal forms it is 
soon evident that more marbles can be 
put into the same space, a box, for in- 
stance, if the pyramidal arrangement 
is followed. In crystallography, as in 
ordinary speech, this is called the 
“close-packed” arrangement. 

If a ring of six marbles is the start- 
ing unit, instead of a square of four, 
a seventh marble will fit into the cen- 
ter if all are the same size. The pattern 
can be extended in one plane if each 
marble is then taken as the center, in 
turn, and a new ring built around it. 
This arrangement fills the plane. But 
when a second layer of marbles is 
added above the first, there is still the 
choice of duplicating the first layer, 
with each marble resting on the cor- 
responding one below it, or, again, a 
close-packed arrangement with each 
marble supported by three in the first 
layer. 

Working out patterns with these 
space-filling arrangements can be a 
fascinating pastime. It is also a very 
practical model, for scientists, of the 
way units of matter too small to be 
seen can be assumed to be arranged. 
Theories built on such assumptions 
have opened the door to much new 
knowledge of atomic structures. 

Mathematical analysis of the pos- 
sible space-filling structures shows that 
there are 32 possible classes of crystal 
symmetry, 14 space-lattices and 7 types 
of crystal form. These 7 distinct types 
have been named by mineralogists: 
triclinic, monoclinic, rhombic, hexa- 
gonal, rhombohedral, tetragonal and 
cubic. 

In some of the 14 kinds of space- 
lattices atoms occupy the corners of 
the ideal figure, for example, a cube, 
while another atom occupies the center 
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of the solid figure. Such an arrange- 
ment is said to be body-centered. In 
another type, the fifth atom in the 
repeat of the pattern is on the surface, 
at the center of each face. This is the 
face-centered arrangement. 

The planes within the crystal are 
very important for another measuring 
job at which crystals are employed in 
the laboratory. In this job, these planes 
diffract X-rays which are allowed to 
pass through the crystal. Although we 
cannot see with our own eyes objects 
which are smaller than one-half the 
wave length of visible light, the short- 
er X-rays can stretch the limit of visi- 
bility because they affect photographic 
plates, and we can see the pictures 
that result. 

Such pictures are not enlargements 
of things too small to be seen. They 
are fuzzy shadowgraphs showing 
spots in varying arrangements. They 
result from three-dimensional inter- 
ference among the light-waves which 
go through the crystal. But physicists 
can project the lines backward through 
a model of the crystal and calculate 
the structures against which the X- 

rays bounced. Thus, indirectly, we can 
get down quite close to objects of 
atomic size. Relative positions of 
atoms in crystals and the angles be- 
tween them are known with consider- 
able accuracy, and even the relative 
diameters of the atoms have been de- 
termined. 

Crystals of chemical salts, especially 
of the series of sulfates known as the 
alums, are easy to grow and make a 
spectacular showing. The method is 
simple, although skill and patience are 
required to produce really large 
crystals. Common salt will do as an 
example to show the method. Rock 
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salt can be used with perhaps the best 
results. Table salt usually has other 
salts mixed with it to avoid its habit 
of drawing moisture from the air, and 
to add iodine to the diet. Dissolve the 
salt in as little hot water as you can, 
in a dish which will allow both depth 
of solution (to produce a large crystal) 
and surface (for evaporation of the 
solvent). A glass cup designed for 
baking custards will do very well. 


The solution should be saturated. 
It should contain all the salt it will 
hold, but there should not be much 
undissolved salt on the bottom of the 
dish. Let it cool very slowly in a place 
where it will not be jolted. Setting the 
dish in a box which has cloth bunched 
into it will protect the bottom of the 
dish from cooling too fast. 


The top of the dish should be pro- 
tected against dust falling into the 
solution, yet should not be so well 
covered that evaporation is hindered 
too much. A sheet of filter paper or a 
layer of on cloth over the top will 
be enough. A lid should be avoided, 
because the liquid will condense on it 
and drop back into the solution. This 
makes too much disturbance for the 
formation of large crystals. 


After setting the solution to crystal- 
lize, as described, let it alone for at 
least a day. When you go back to 
look at it, you may find no crystals at 
all, you may find a ring of salt around 
the top of the liquid, or you may find 
a number of small but distinctly shaped 
crystals at the bottom of the dish. 


If there are no crystals, you may 








have started with too dilute a solution. 
Heating the liquid until steam comes 
off, but before active boiling starts, 
and returning the dish to its insulated 
box for another 24 hours will probably 


start crystallization. If you like, you 
can “seed” this solution by dropping 
into it a single well-formed crystal 
saved from the original stock. 

If the crystals “creep” up the sides 
of the dish, put a little petroleum jelly 
on your finger and wipe it around the 
inside of the dish above the surface 
of the liquid. The solution will stay 
below this line. 

If you want to try suspending a 
crystal in the middle of the solution, 
a fine wire or a hair may be used to 
make a supporting loop. This may be 
hung from a pencil laid across the top 
of the dish. Keep the crystal sub 
merged. 

Salts which are easily obtained from 
laboratory supply houses which will 
give examples of the seven types of 
crystal forms are as follows— 

1. Cubic—Sodium chloride (NaCl), 
table salt or rock salt, white; and 
Octahedral — Chrome alum (KCr- 
(SOQ4)2- 12 H,O), chromium potas- 
sium sulfate, red or green; 2. Rhombic 
—Calcium sulfate (CaSO,), white; 
3. Rhombohedral or trigonal—Cobalt 
chloride (CoCl2), blue; 4. Tetragonal 
—red lead (PbO) lead oxide, orange- 
red; 5. Hexagonal—ammonium alum 
(NH,Al(SO,;)2), aluminum ammon- 
ium sulfate, white; 6. Monoclinic— 
—s sulfate (MnSO,-4H2O), 
pink; 7. Triclinic—copper sulfate 
(CuSO, . 5H2O), blue. 


The tung tree, source of tung oil for paints, was introduced into 
Florida about 25 years ago but American tung growing now cen- 


ters in coastal areas of Mississippi and Louisiana. 
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Chemical Recovery 
Uses Gentle Methods 


Vulcan's Assistants 


Reprinted from Industrial Bulletin of Arthur D. Little, Inc. 


> Fire has been and is the chief means 
for winning metals from their ores, 
but water and other gentle agents are 
the main interests of today’s research 
workers. The objectives now are not 
development of new, rich, ore bodies 
—for there are few of these—but ways 
of extracting metals from hitherto un- 
workable deposits, wringing more 
values from discarded mine tailings, 
and producing metals entirely new to 
commerce. To do these jobs, many of 
the subtle techniques of the chemical 
industry are being used, and still more 
are in the research stage. 

Chemical recovery methods are not 
new. Copper has long been leached 
from crushed ore and then thrown 
out of solution with iron. One astute 
metallurgist amassed a large fortune 
in the early days of Western copper 
mining by precipitating pure copper 
from water crossing his property after 
flowing through someone else’s mine. 
Gold and silver have been dissolved 
from the ore with cyanide and pre- 
cipitated with aluminum or zinc. 
Electrolytic processes yield the purest 
commercial copper, silver, and gold, 
and are also used for commercial pro- 
duction of zinc, lead, cadmium, nickel, 
tin, manganese, and other metals. 

Ammonia was used during World 
War II at the Nicaro plant in Cuba 
to leach nickel from ore, when it 
could not be extracted by the usual 
methods. This plant was recently re- 
activated because of the pressing need 
for nickel in jet engines, new auto- 
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motive alloys, and many other uses. 
Similar techniques have been pro- 
posed for low-grade zinc ores. Am- 
monia leaching under pressure will be 
used for nickel-cobalt ores in a new 
refinery in Alberta; acid leaching will 
be used for cobalt in another new 
plant in Utah. In both plants, hydro 
gen under high pressure will be used 
to precipitate the metal from solution. 
There are difficulties in translating 
this process from bench-scale experi- 
ments directly to the commercial stage, 
but development is continuing. 

Ion exchange, common as a metal- 
removing method in water-softening 
systems, is used as one step in recovery 
of uranium from a South African 
gold ore. In such systems, a resinous 
material preferentially adsorbs ions of 
the wanted metal. Rare-earth metals, 
difficult to separate because of their 
close chemical similarity, were pro- 
duced in usable quantities for the first 
time with ion-exchange resins. The 
technique has been proposed for sepa- 
ration of various combinations of 
naturally-occurring metals. In the 
future, ion exchange may be used to 
concentrate metals as a feed for elec- 
trolytic or other chemical separation 
processes. 

A new process, called chelation, 
used in chemical analysis, shows 


promise of commercial application to 
separation of unusual metals. A che- 
lating agent is an organic chemical 
capable of seizing a metal atom and 
holding it fast. Metal ions are “seques- 
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tered” within the chelate, removed 
from the original solution, and later 
separated as the pure metal. 

Radioisotopes, widely used in re- 
search, have been suggested as aids to 
metal production. One possible use is 
in separating beryl from its ore on 
the basis of an induced radioactivity, 
rather than hand sorting based on 
color. If beryl-containing ore is fed in 
a thin stream past a source of gamma 
radiation, the ore begins to emit neu- 
trons. These neutrons can activate an 
electronic-mechanical circuit to kick 
the beryl lump aside. 


Some metal salts can be dissolved in 
synthetic organic solvents; refining 
processes based on their different solu- 
bilities are now being worked out. 
More in the “blue sky” area of re- 
search is the use of biological con- 
centration. Many plants or microor- 
ganisms concentrate metals in their 
tissues. Vetch, for instance, accumu- 
lates selenium, and the afhnity of 
spinach for iron is well known. Many 
microorganisms also aid in leaching 
metals. Research projects on the de 
liberate, controlled use of living or 
ganisms are under way. 


Prospectors Should Study Geology 


> Look For uranium only in certain 
areas of the world and in certain kinds 
of rock formations if you wish to find 
rich deposits of the ore. 

Time spent poking a Geiger counter 
into all kinds of geological formations 
is wasted, according to Donald L. 
Everhart, geologist of the division of 
raw materials, Atomic Energy Com- 
mission. He described to members of 
the New York Academy of Sciences 
the classification of uranium deposits 
worked out as a result of the stepped- 
up search now going on. 

Locations of the richest uranium 
deposits are the hydrothermal veins in 
western Europe, western and central 
Africa, along the western margins of 
the Canadian Shield and along the 
entire length of the Cordillera of 
North and South America, said Dr. 
Everhart. The widespread distribution 
of small quantities of uranium in 
other localities occurs because uran- 
ium compounds dissolve in many 
kinds of ground water and combine 
with carbonaceous material, Geologi- 
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cally, uranium behaves much like 
iron. 

Next to the rich vein deposits, the 
best place to look for the radioactive 
mineral is along old stream beds. Here 
geologists are divided in opinion as to 
whether the uranium compounds were 
deposited in the clay as it silted out of 
the running water or whether they 
welled up from deeper waters and 
were added to the clays from below. 

Three time epochs seem to have 
contributed the richest store of uran- 
ium to the rocks where it is now 
mined. The oldest uranium-bearing 
rocks are contemporary with the very 
dawn of life on this planet, at the end 
of the Pre-Cambrian era. A second 
time of deposition of uranium ore was 
when the giant reptiles left the 
swamps and moved to dry land, at the 
end of the Paleozoic age. Again at the 
end of the age of reptiles, when man’s 
earliest four-footed ancestors appeared, 
uranium was deposited in early Ter- 
tiary rocks. What connection there is 
geologists have not yet worked out. 
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Mysterious Analogues of Manganese, 


Halogen Family Share Group VII 


Analyzing For All the Elements 


Group VII a and b 


> Mancangse has been known for 
nearly two hundred years. During that 
time relationships between all the ele- 
ments have been worked out. At first 
similarities caused certain elements to 
be grouped into sets of three. Finally 
the dissimilarities between elements 
when ranged in order of atomic 
weight were seen to vary from one 
element to the next in periodic 
fashion. But manganese was always a 
puzzle. 


elements were observed to 
form “triads,” like chlorine, bromine 
and iodine, or lithium, sodium and 
potassium, or copper, silver and gold. 
Manganese seemed no more strange 
than many of the new e'ements that 
had been discovered. But it had no 
analogues in the periodic table. 


Some 


This mystery led to the general 
question, of great interest to present 
day scientists, as to why certain ele- 
ments are extremely scarce while 
others occur in great abundance. Now 
a clue to how the elements were form- 
ed in the first place has been glimpsed, 
through studies of atomic transmuta- 
tions. 


Elements are known to have nuclei 
made up of closely packed protons and 
neutrons. These entities are not 
jumbled together but arranged in 
space by their mutual attracting and 
repelling forces. Certain configurations 
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of both protons and neutrons are 
apparently more stable than others. 
Elements with such stable nuclei are 
found abundantly on earth and 
throughout space, wherever spectro- 
scopic records from distant heavenly 
bodies can be obtained. 

Based on results of such surveys, 
combining counts made by astrono- 
mers on distribution of elements in 
the stars and analyses by geologists of 
minerals of the earth’s crust, man- 
ganese is approximately the 20th ele- 
ment in abundance. 

In 1925 the German chemists, Dr. 
Noddack and Fraulein Tacke, decided 
to search in the most promising ores 
for traces of the manganese analogues, 
being persuaded that the reason they 
had not been discovered must be be- 
cause they exist in very small quanti- 
ties. The chemists were successful in 
finding very small traces of element 
75, which they named Rhenium. 

Element 43 was not found until it 
was made artificially by transmuta- 
tion of molybdenum. Because it was 
made by technical processes, it was 
given the name technetium. Although 
efforts to find this element on earth 
have failed, its spectrum is found in 
certain stars. 

Methods used for detecting the 
analogues of manganese are quite 
difterent from the standard reactions 
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of the qualitative analysis scheme. 
But the kinds of compounds formed 
by related elements have a certain 
theoretical interest. The three metals 
of Group VII. are described here from 
both viewpoints. 


Manganes 


sulfide is one of the 
compounds precipitated by ammon- 
ium hydroxide and ammonium sul- 
fide. The precipitate is dissolved in 
acid, oxidized, and the manganese is 
precipitated as manganese dioxide. 
This compound, it is 
note, 


Manganese 


interesting to 
is insoluble in sea water. Objects 
dredged up from the bottom of the 


ocean are frequently found coated 
with it. 
Technetium 

The sulfide of technetium is pre- 


cipitated by hydrogen sulfide from 
acid solution. W hen the strength of 
the acid is increased, less eechnetium 
sulfide and more rhenium sulfide is 
precipitated. When precipitation is 
made with hydrogen sulfide from 
alkaline ammonia solution, tech- 
netium sulfide precipitates with man- 
ganese. 

For actual determination of tech- 
netium, its radioactivity is identified 
and counted with a Geiger counter or 
similar device. 


Rhenium 


Rhenium sulfide seems to be pre- 
cipitated from acid rather than from 
alkaline solutions. For analytical work, 
however, the element is extracted 
from solution with potassium 
thiocyanate and amyl alcohol. Quan- 
titative estimation is made by measur- 
ing the depth of the yellow color of 
this solution with special apparatus. 


acid 
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The Halogens 


The group of five elements know 
by this name contains the most nega- 
tive elements, which are among the 
most active chemically. 


Fluorine, the lighest member of the 
set, is a gas which combines with so 
many commonly inert materials that 
it is very difficult to handle. Precipi- 
tation as lead chlorofluoride is a stand- 
ard method 
by weight. 


determining fluorine 


Chlorine is familiar in combination 
as the typical salt-former. The element 
is a heavy gas. Although less violent 
in its reactions than Gecrine, it is very 
reactive, and is never found uncom- 
bined in nature. Precipitation of chlor- 
ides with silver nitrate is the classic 
method for both qualitative and quan- 
titative analysis, if chlorine is the only 
halogen present. Silver bromide and 
silver iodide will also form in this 
reaction, if those halogens are present. 
For some purposes, the precipitate 
with silver, reported as “total halides” 
is sufficient. 


Bromine is a rare element, whose 
most common source is in the salts of 
sea water. Bromine is a liquid at or- 
dinary temperatures when prepared in 
elemental form. It is soluble in or- 
ganic solvents, and may be separated 
from a water solution by shaking 
with carbon tetrachloride. 


Iodine, obtained from sea weed, in 
which it has become concentrated, is 
a crystalline solid which has proper- 
ties bordering on the metallic. Iodine, 
like bromine, is soluble in organic 
solvents. The “tincture of iodine,” 


familiar as a local antiseptic, is a solu- 
tion of the element in alcohol. 


A char- 
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acteristic test for iodine is the blue 
color formed when it reacts with 
starch. 

The properties of the halogen fam- 
ily of elements show an interesting 
gradation from gaseous to solid, and 
from non-metal to metallic, as the 
elements increase in atomic weight. 

Astatine is the newest, heaviest and 
rarest of the halogens. It is one of the 





elements absent from the earth but 
created by transmutation in the atomic 
pile. Very little of the material has 
ever been made. The properties iden- 
tified for the small amounts that have 
been studied mark this heaviest mem- 
ber of the halogen group as truly 
metallic in form. It is, of course, radio- 
active, and is usually identified by its 
characteristic rate of decay. 


Group VII. Elements in Test Reactions 


HCl H.S 
VIlI.a. 

Mn — — MnS 
Te — — ¥eS 


Re — ReS — 


(NH,)2S (NH,4)2COs; 


Special Test 


— Purple color with sodium 
bismuthate. 

— Radiation data. 

-- Rhenium thiocyanate gives 
yellow color to amyl alco- 


hol. 


— Prec. as lead chlorofluoride. 

— Prec. with AgNOs. 

— Oxidize with permanga- 
nate, extract with CCl). 

— Blue color with starch. 

— Radiation data. 


On the Back Cover 
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> A crystat of pure aluminum has 
the shape and structure shown by this 
crystal model, apparently formed of 
pairs of interlocking pyramids. The 
crystalline form of aluminum has been 
worked out within about the past 
quarter century, as the structure of 
metals and alloys has become better 
understood. 















































Chemical Methods Used 
To Improve Common Things 


Chemical Treatments in New Patents 


Copies of patents may be obtained 
directly from the Commissioner of 
Patents, Washington 25, D. C. for 
twenty-five cents each, Order by num- 
ber and enclose coins, money order or 
Patent Office coupon. Do not send 
stamps. 


Watch Crystal Treatment 


> UnsBREAKABLE watch crystals can be 
made clearer and more durable by a 
quick heat treatment worked out by 
Paul Halbig and Carlo Taddei of Fri- 
bourg, Switzerland. 

After the crystal is forced into its 
frame, the surface often is slightly 
scarred or has become flawed. By 
heating the “ouside” surface rapidly 
while chilling the “inside” surface, 
these flaws can be eliminated. The 
crystal becomes more transparent and 
more resistant to the deteriorating ef- 
fects of perspiration and some watch 
bands. The method is protected by 
patent No. 2,659,105. 


Shotgun Pollination 
> Ir you are driving through Wapato, 
Wash., next spring and see a farmer 
blazing away with his shotgun at blos- 
soms on his fruit trees, you probably 
will be witnessing Louis J. Farley as 
he tests his new method of tree pol- 
lination. 

According to the two patents he 
has received, pollen is packed into a 
shotgun shell having about half the 
powder charge of ordinary shotgun 
shells. To prevent over-pollination of 
the blossoms, the pollen is mixed with 
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a “distributing” medium such as pow- 
dered skim milk. 

When the gun is fired at the blos- 
soms, some of the pollen makes direct 
hit upon the blossoms to be fertilized. 
The rest of the powder settles through 
the tree onto other blossoms, Mr. Far- 
ley states. Mr. Farley’s invention is 
protected by patents Nos. 2,660,002 
and 2,660,003. 


Weed Destroyer 
> A CANE-RESEMBLING device has been 
invented to aid the home gardener 
selectively destroy weeds with chem- 
icals where hand-weeding now must 
be employed. 

A conventional culture tube con- 
taining toxic fluid is attached to the 
end of a waist-high handle. The cul- 
ture tube delivers its weed-killing so- 
lution to a brush on the very tip of 
the device. 

The invention permits the user to 
destroy individual weeds in flower 
beds or in gardens. At present, it 
sometimes is dangerous to use weed- 
killing sprays in these spots because 
of the susceptibility of flowers and 
vegetables to the weed-killer solutions. 

The device was invented by Lewis 
D. Stoner of Oakland, Calif., who 
assigned his patent, No. 2,659,918, to 
the Alston Manufacturing Co. of 
Oakland. 

Home Air Conditioning 

> A RESIDENTIAL air conditioning sys- 
tem, particularly suitable for ranch- 
type houses, has been invented to skirt 
around disadvantages presented by 
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water cooling towers in residential 


areas. 


Designed by Charles Mason Ger- 
hart Jr. of York, Pa., the system uses 
the house roof and its gutters to cool 
by evaporation water leaving the re- 
frigerating plant inside. The water is 
pumped into a porous hose along the 
roof ridge. It trickles through the hose 
and runs down the roof into the gut- 
ter which channels it back into the 
refrigerating system. 

In addition to equipment economy, 
the system also has these advantages, 
the inventor points out: Continuous 
cooling of the roof which reduces the 
“sun load”; a prolonging of the life of 
a composition roof which deteriorates 
faster when hot and dry than when 
cool and wet. No spray is created by 
the hose to be wafted about on windy 
days. 

Mr. Gerhart assigned his patent, 
No. 2,660,863, to the York Corpora- 
tion, also of York, Pa. 


Storage of Biologicals 

> Howarp O. McManon of Lexing- 
ton, Mass., has found a way of storing 
biological materials that otherwise 
spoil quickly. 

In his patent, No. 2,662,520, Mr. 
McMahon points out that vaccines, 
sera, enzymes, hormones, and various 
living biological materials such as 
molds, bacteria and tissues for trans- 
planting, have short storage life unless 
the temperature is held low. 

But at freezing temperatures, water 
crystallizes in the cellular structures 
of some of these materials. This often 
damages the biologicals severely. 

His device permits the storage tem- 
perature to be shoved down to about 
four degrees below zero Fahrenheit, 
without freezing the biologicals. This 
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is accomplished by canning the ma- 
terial under a pressure of 2,000 atmos- 
pheres before the temperature is 
lowered. 

He suggests a particularly simple 
way of doing this. The biological is 
sealed in a water-tight plastic bag 
which is lowered into a small tank of 
water. A lid is bolted on the rigid 
container and the temperature then is 
reduced. The water expands as it 
freezes. This applies pressures up to 
2,000 atmospheres on the biological in 
the plastic bag, preventing it from 
freezing. Mr. McMahon assigned his 
patent to Arthur D. Little, Inc., of 
Cambridge, Mass. 


Life Preserver Material 


> A materia for life preservers has 
been patented which is said to be more 
satisfactory than cork or kapok where 
rough treatment, humidity and long 
periods of use and disuse are “normal 
operating conditions.” 

The material is a matting of glass 
fibers from .00003 to .00015 inch in 
diameter. The fibers are treated to 
make them non-water wettable which, 
in turn, makes it difficult for water to 
penetrate the millions of tiny air 
spaces in the matting. Invented by 
Lawrence P. Biefeld of Newark, Ohio, 
the patent, No. 2,660,736, was assign- 
ed to Owens-Corning Fiberglas Corp. 
To Increase Jet Range 
> A new TyPE fuel system which will 
increase the flying range of jets and 
rockets powered with ram jet engines 
has recently been patented. 

Ram jet engines are efficient at high 
speeds and altitudes except for poor 
fuel economy which means a short 
flying range. Nathan C. Price of Los 
Angeles, Calif., has designed a fuel 





45 











pump system which will maintain a 
constant fuel-air ratio during flight at 
varying speeds and altitudes. 

Air rushing in the intake part of 
the craft turns a small turbine con- 
nected to a fuel pump. This pump 
keeps the air-fuel ratio constant, in- 
creasing the fuel economy. The pat- 
ent, No. 2,663,140, was assigned to 
the Lockheed Aircraft Corporation, 
Lockheed, Calif. 

Plywood From Wood Waste 


> Crarence U. GraMELsPACHER of 
Jasper, Ind., has patented a method 
of making plywood from wood waste 
such as sawdust and the trimmings 
from ordinary plywood manufacture. 

The rough edges trimmed off regu- 
lar sheets of plywood are laid with 
the smooth sides out and the core 
spaces filled with wood waste like 


sawdust impregnated with a binding 
element. The resulting board may be 


covered with a sheet of veneer if de- 
sired. The method received patent No. 
2,663,661. 


Safer Airplanes 

> Joun A. Lawter of Seattle, Wash., 
received patent No. 2,664,171 for his 
invention of a machine to produce 
nitrogen gas to be pumped into air- 
craft fuel tanks and body cavities. 

Nitrogen is an inert, non-explosive 
gas and its presence in the vapor 
spaces of fuel tanks materially reduces 
the danger of explosion. 

Mr. Lawler’s machine uses hot com- 
pressed air from the plane’s engines 
and a cobalt-chelate compound which 
removes the oxygen from this air, 
leaving mostly nitrogen. Before enter- 
ing the compound, the hot air is 
cooled by cold air from the outside. 

The machine has two units and 
while one is producing nitrogen the 
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other unit may be reversed to release 
the oxygen taken from the air for use 
by persons inside the plane. This 
patent was assigned to the Boeing 
Airplane Company, Seattle, Wash. 
Automatic Hypodermic 

> Geracp O. Transve of Havertown, 
Pa., has invented an automatic in- 
jector for hypodermic needles. His 
device makes it possible for a non- 
medical person to give a hypodermic 
injection to himself or someone else 
rapidly and with a minimum of dis- 
comfort. 

The hypodermic syringe is inserted 
into a cartridge which has a spring 
and cocking mechanism. When the 
mechanism is released the needle jis 
p'unged quickly into the body to the 
depth desired. This invention received 
patent No. 2,664,086. 

Floor on Sponge Rubber 

> A secTionaL floor insulated with 
sponge rubber that can be laid directly 
on frozen ground or ice has been 
invented by Albert Dietrich of New 
York. His invention was assigned to 
the U. S. Army. 

The floor sections have tongues and 
grooves and are clamped together 
with cam fasteners that can be turned 
when the person assembling the floor 
is wearing heavy gloves. 

Back of each floor section is a thick 
layer of an insulating material like 
sponge rubber. This material not only 
insulates but eliminates the necessity 
of having the ground smooth before 
the floor is put down. Synthetics with 
similar qualities may be used. 

Some sections are furnished with 
steel flanges to which exterior and 
interior walls may be fastened. The 
invention was assigned patent No. 
2,663,915. 
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Book Contain 


Main CuRRENTS OF SCIENTIFIC 
TuoucHTt: A History of the Sciences 
— S. F. Mason — Schuman, 520 p., 
$5.00. Science, born of two traditions, 
philosophical and artisan, produced re- 
sults that influence its sources and, 
ultimately, domains far removed from 
either. It is with these influences that 
this book by an English author is con- 
cerned. 

Orcanic CHEMistTrRyY: A Brief 
Course — McGraw-Hill, 278 p., $4.00. 
A textbook to serve the student for 
whom organic chemistry is a cultural 
tool rather than professional prepara- 
tion. 

CHEMISTRY For Our Times—Elbert 
C. Weaver and Laurence S. Foster —- 
McGraw-Hill, 2nd ed., 666 p., illus., 
$4.12. Acquainting young peop!e with 
many of the practical applications of 
the science. 

Tue Actiniwe ELteMents — Glenn 
T. Seaborg and Joseph J. Katz, Eds. 
— McGraw-Hill, 870 p., illus., $11.75. 
A group of nuclear scientists present 
the chemistry of all the elements from 
actinium to the newly discovered 
trans-plutonium elements. 


Cationic PoLyMERISATION AND ReE- 
LaTED Comp.Lexes — P. H. Plesch, Ed. 
— Academic Press, 166 p., illus., $4.00. 
The conference reported here was de- 
voted to the ease of formation and 
stability of organic ions. 

LaBoraTorRY PRACTICE OF ORGANIC 
Cuemistry — G. Ross Robertson — 
Macmillan, 3d ed., 377 p., illus., $4.00. 
This new edition features a more ex- 
tensive treatment of the principles un- 
derlying laboratory manipulations. 


Marcw 1954 


An AMERICAN IN Evrope: The Life 
of Benjamin Thompson, Count Rum- 
ford — Egon Larsen — Philosophical 
Library, 224 p., illus., $4.75. The fas- 
cinating life of a scientist with varied 
talents who is famous not only for the 
determination of the mechanical 
equivalent of heat but for a method of 
brewing good coffee, the development 
of the Baldwin apple, and the intro- 
duction of a kitchen range. 


MetHops FoR EMIsston SPECTRO- 


CHEMICAL ANALysis — ASTM Com- 
mittee E — 2 on Emission Spectro- 
scopy — American Society for Testing 


Materials, 309 p., illus., paper $4.50, 
cloth $5.15. The first extensive com- 
pilation on emission spectrochemical 
methods presenting the pertinent in- 
formation to permit its application in 
various laboratories. 


Hic Attirupe Rocket ResearcH 
— Homer E. Newell, Jr. — Academic 
Press, 298 p., illus., $7.50. This work 
by the head, Rocket-Sonde Research 
Branch of the Naval Research Labora- 
tory, is concerned not so much with 
space travel as with the use of this 
modern device to study the upper at- 
mosphere, the ozone layer, the iono- 
sphere and cosmic rays. 


InpusTRIAL FERMENTATIONS: Vol- 
ume I — Leland A. Underkofler and 
Richard J. Hickey — Chemica! Pub- 
lishing Company, 565 p., illus., $12.00. 
Fermentations are among the oldest 
chemical processes used by mankind, 
but it is only in the present century 
that they have been put on a scientific 
basis. This symposium presents an au- 
thoritative review of recent advances. 
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Proudly Presented 


> Tue Screntiric Apparatus Makers 
Association, which calls itself Sama, 
has issued a valuable directory of its 
members. Listed by name, the com- 
panies are grouped by sections: indus- 
trial instruments; laboratory appa- 
ratus; laboratory equipment; nautical, 
aeronautical and military instruments; 
optical; and recorder-controller. The 
two-column format would lend itself 
to clipping and pasting onto file cards. 
Each entry gives the company’s name, 
address, telephone number, date of 
founding, principal officers, and a 
brief list of its products. Offices of the 
association are: Chicago 6, Ill., 20 N. 
Wacker Drive; Washington 6, D. C., 
839 17th St. N.W.; New York 18, N. 
Y., 522 Fifth Ave. 

> Since ze1n became commercially 
available in 1944, interest has been in- 
creasing in this alcohol-soluble protein 
from corn, with its everwidening in- 
dustrial uses. There are 942 citations 
on these uses in the publication Zein: 
An Annotated Bibliography 1891-1953 
by Dorothy M. Rathmann, published 
by Mellon Institute. A copy may be 
obtained free on request to the pub- 
lisher at 4400 Fifth Ave., Pittsburgh 
1S, Pa. 


> Paper CHROMATOGRAPHY of Some 
Alkoxy Acids is the title of a useful 


CHEMICAL INVENTORS:— 


article by John H. Nair, III, dis. 
tributed free by Mellon Institute, 4400 
Fifth Ave., Pittsburgh 13, Pa. 


> Tatior Investications, a bulletin 
of the Engineering Experiment Sta- 
tion, Virginia Polytechnic Institute, 
Blacksburg, Va., reports studies of a 
material once considered worthless, for 
which uses are now being found. Or- 
der direct from the Institute, enclosing 
25 cents. 


> New cazporatortes for research on 
fertilizers, insecticides, fumigants, 
fungicides, herbicides and related 
chemicals have just been opened by 
American Cyanamid Co. in Stamford, 
Conn. 


> Arias Powder Co., Wilmington, 
Del., devotes its current issue of 
“Chemmuniqué” to listing the resins, 
humectants, emulsifiers, rust inhibi- 
tors and enamels it assembled for the 


Chem Show in Philadelphia. 


> “PuysicaL Properties of Synthetic 
Organic Chemicals” is the title of the 
annual list put out by Carbide and 
Carbon Chemicals Co., 30 East 42nd 
St., New York 17, N. Y. The new 
issue lists more than 330 products and 
features 36 new chemicals. Listings 
are by classes, as Ketones, Ethers and 
Oxides, Glycol-ethers, etc. 


You supply the product, we'll be your factory. 
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Philadelphia 28, Pa. 
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